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PRESIDENTIAL  ADDRESS 

THE    NEUROLOGIC    DILEMMA 
SIDNEY     I.     SCHWAB,    M.D. 

ST.     LOUIS 

The  opening  chapter  of  William  James'  "Pragmatism"  is  called  "The 
Present  Dilemma  in  Philosophy."  In  place  of  philosophy  read  neu- 
rology, and  the  title  of  this  president's  address  is  revealed.  The  minor 
differences  between  James'  chapter  and  mine  will  be  found  in  the  fact 
that  I  propose  to  devote  just  twenty  minutes  to  the  presentation  of  the 
dilemma  in  neurology.  The  major  difference  I  shall  refrain  from 
mentioning,  because  I  want  to  feel  for  a  few  moments,  at  least,  worthy 
of  the  honor  you  have  conferred  on  me. 

It  is  far  from  my  purpose  to  suggest  a  pragmatic  solution,  however, 
but  rather  do  I  want  to  certify  to  the  existence  of  a  dilemma  and  then 
to  ask  you  to  note  that  its  partial  solution  can  be  found  in  the  present 
program  which  my  paper  so  feebly  initiates. 

Dilemmas  exist  only  when  attention  is  directed  to  them  or  when 
something  happens  which  disturbs  the  orderly  working  of  events  and 
an  effort  is  made  to  understand  why  things  are  not  as  they  once  were. 
I  began  to  be  dimly  aware  that  there  was  something  the  matter  with 
neurology  when  it  was  brought  to  my  notice  that  in  the  neuropsychiatric 
service  of  the  American  Expeditionary  Forces  there  were  only  a  few 
neurologists,  and  that  about  90  per  cent,  of  the  service  was  made  up  of 
asylum  or  institutional  men.  The  war  neuroses  were  essentially  prob- 
lems of  neurology,  and  neurologists  as  a  whole  had  very  little  to  do 
with  the  attempt  at  solution.  Whatever  the  explanation  turned  out 
to  be  is  now  of  little  importance,  but  this  extraordinary  lack  of  neu- 
rologic participation  in  one  of  the  most  significant  neurologic  oppor- 
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tunities  of  this  generation  led  irresistibly  to  the  conclusion  that  there  were 
counteracting  and  antagonistic  tendencies  in  neurology.  It  is  out  of 
these  that  the  dilemma  I  am  now  going  to  talk  about  originates.  It 
is  my  purpose  then  to  touch  briefly  on  the  present  state  of  neurology, 
to  indicate  what  neurology  seems  to  me  to  be,  and  to  dissolve  the 
dilemma  by  stating  the  things  that  make  it  up.  As  this  address  is  not 
to  be  open  to  discussion,  now  at  any  rate,  I  shall  find  it  comparatively 
easy  to  state  such  thoughts  on  the  subject  as  I  happen  to  have  with  a 
degree  of  boldness  and  definiteness  not  usually  characteristic  of 
presidents'  addresses  in  our  time  and  in  our  country. 

A     BROADER     CONCEPTION     OF     NEUROLCGY 

Neurology  just  now  presents  a  most  curious  and  interesting  anomaly, 
owing  to  the  fact  that  the  personal  and  clinical  treasures  of  the 
neurologist  are  really  no  longer  his.  He  is  permitted  to  have  only  a 
far  distant  and  often  impersonal  interest  in  them.  One  by  one  the  old 
and  classic  standbys,  the  dead  ends  and  fruitless  scars  of  ancient 
processes  are  dealt  with  by  those  to  whom  a  neurologic  training  and 
type  of  thought  have  been  denied.  Syphilis  of  the  nervous  system, 
tabetic  and  paretic  reactions  are  all  now  well  within  the  territory 
preempted  by  surgeons,  dermatologists  and  internists.  They  make  the 
diagnosis,  plan  and  carry  out  treatment,  often  with  skill  and  intelligence 
it  must  be  admitted,  without  the  least  idea  that  they  are  treading  upon 
ground  discovered  and  cultivated  by  a  preceding  generation  of  intrepid 
neurologic  thinkers.  I  mention  this  merely  to  indicate  the  steadily 
narrowing  fields  of  activity  left  to  those  whose  neurologic  horizon  is 
limited  by  the  traditions  of  the  past ;  traditions  which  are  crumbling 
under  the  attacks  of  our  more  venturesome  colleagues.  I  shall  leave 
to  your  imagination  the  rest  of  this  story.  Rare  spinal  cord  lesions, 
the  curious  and  unusual  types  of  disease,  familial  deviations,  congenital 
anomalies  upon  whose  unending  diagnostic  and  therapeutic  difficulties 
the  neurologic  intelligence  wages  a  hopeless  struggle,  are  the  residuals 
left  after  the  piratical  sifting  is  finished.  These  may  well  be  called 
dead  ends  in  contrast  to  the  live  and  vivid  realities  which  a  broad 
conception  of  neurology  should  encourage  us  to  put  our  teeth  into. 
I  am  leading  perhaps  somewhat  deviously  to  the  first  point  which  I  want 
to  make,  and  that  is  that  neurology  must  be  redefined  and  we  must  be 
courageous  enough  to  follow  where  this  redefinition  leads.  Neurology  is 
concerned  with  the  totality  of  the  problems  presented  by  the  nervous 
system  in  health  or  disease  and  any  condition  influenced  by  its  disturbed 
function.  Consciousness  is  perhaps  the  chiefest  of  these  functions, 
and  to  its  expression,  whether  normal  or  abnormal  in  the  accepted 
meaning  of  that  term,  neurology  and  neurologists  must  be  actively 
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concerned.  This  points  directly  to  that  group  of  defects  which 
neurologists  have  hitherto  been  only  half-heartedly  interested  in — the 
psychoses.  I  am  not  referring  to  the  legal  and  custodial  phases,  but 
to  the  direct  participation  in  the  study,  care  of,  and  direction  of  the 
insanities  as  they  are  met  with  in  the  daily  experience  of  all  of  us. 
I  desire  to  accentuate  the  conclusion  that  there  is  no  psychiatric  point 
of  view,  that  there  is  no  such  thing  as  a  psychiatric  method  of  thinking 
or  approach  which  logically  can  be  divorced  from  the  neurologic  one. 
It  is  the  latter  that  contain  the  vital  elements  of  scientific  advancement. 
When  the  problems  of  consciousness  are  neurologically  approached 
then  progress  will  begin. 

THE     NEUROLOGIC     POINT     OF     VIEW 

What  is  meant,  then,  by  the  neurologic  point  of  view  ?  It  is  briefly 
this :  What  knowledge  there  is  of  disease  of  the  peripheral  nerve,  spinal 
cord,  and  brain  based  on  lesional  defects  was  arrived  at  through 
anatomic  and  physiologic  methods  of  thinking  applied  to  conditions 
found  in  the  nervous  system.  A  mass  of  definite,  tangible,  and  illumin- 
ating information  was  acquired,  which,  crystallized  by  observation, 
experience  and  thought,  furnished  the  data  of  neurology.  This  attracted 
the  attention  and  awakened  the  interest  of  neurologists  from  the  period 
of  S.  Weir  Mitchell  and  Charcot,  roughly  speaking,  to  the  time  of  the 
war.  The  methods  that  grew  out  of  their  activity  and  out  of  the  work 
of  many  other  men  of  their  stamp  stood  the  critical  test  and  were 
productive  in  establishing  what  is  now  in  many  respects  a  well  correlated 
and  reasonably  well  known  field  of  knowledge.  Such  methods  should 
be  followed,  modified  in  ways  that  can  only  now  be  surmised,  when  the 
problems  are  less  tangible,  less  material,  and,  unfortunately,  more 
complex. 

The  abnormalities  of  consciousness,  expressed  clinically  in  psychoses, 
become  the  objectives  of  neurologic  endeavor  as  the  logical  development 
of  the  neurologic  method  reaches  out  to  its  ultimate  possibilities.  I 
am  of  course  speaking  of  methods  of  thought,  not  technic  of  examina- 
tion. The  certainty  of  these  conclusions  appears  to  rest  upon  the  fact 
that  there  is  no  fundamental  difference  in  intellectual  processes  which 
can  be  said  to  be  dependent  on  differences  which  are  innate  in  the 
object  of  inquiry.  The  human  mind  in  its  function  of  thinking  is  not 
modified  and  does  not  undergo  a  change  because  the  subject  under 
scrutiny  possesses  one  quality  or  another.  The  assumption  that  this 
is  necessary  causes  the  dilemma  which  has  so  long  kept  the  neurologic 
method  focused  so  largely  upon  purely  anatomic  problems.  There  is 
no  fundamental  difference  in  scientific  method  in  the  attempt  to  work 
out  the  factors  that  go  to  the  making  of  a  diagnosis  of  tabes,   for 
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example,  and  that  which  is  concerned  in  manic  depressive  psychosis, 
dementia  praecox,  or  a  neurosis.  If  the  method  differs,  and  when  it 
departs  from  the  physiologic,  anatomic,  or  chemical  type  of  reasoning, 
then  there  is  a  defect  in  the  thought  process,  and  defective  diagnostic 
and  other  conclusions  are  the  result. 

SENSORY     DATA 

In  using  the  terms  physiologic,  anatomic,  and  chemical,  I  should  like 
to  include  also  such  psychologic  methods  as  are  based  on  sensory 
data.  This,  however,  by  no  means  necessitates  limiting  in  any  way 
the  sources  out  of  which  the  essential  data  comes;  but  it  is  necessary, 
I  think,  to  measure  and  weigh  such  data  by  the  critical  and  objective 
qualities  of  neurologic  thought,  in  opposition  to  the  mystic  or  intro- 
spective methods  which  are  deemed  so  essential  when  neurology  is 
thought  of  as  a  domain  limited  and  bounded  by  the  peripheral  nervous 
system  on  the  one  hand  and  tumors  of  the  brain  on  the  other.  I  fancy 
that  the  neurologist's  objection  to  a  great  deal  of  the  freudian  con- 
ception of  the  neuroses  is  not  due  to  the  conclusion  arrived  at  but  to 
the  loose  methods  of  thinking  indulged  in.  The  assumption  that  a 
thing  is  correct  because  the  expected  is  proved  is  much  less  convincing 
neurologically  than  if  the  unexpected  sometimes  happens.  The  sexual 
etiology  of  the  neuroses  does  not  strike  terror  to  the  neurogolic  heart, 
but  it  is  the  prophecy  and  expectation  that  nothing  else  can  be  the 
explanation  that  is  annoying  and  irritating. 

There  is  here  detected  a  faulty  method  of  thinking  which  arises 
on  account  of  the  insistent  and  initiatively  controlled  trend  which  is 
wholly  at  variance  with  the  free  play  of  the  trained  intelligence  upon  a 
difficult  and  intricate  problem.  Psychanalysis  as  a  method  of  investi- 
gation is  possibly  adequate,  but  it  ceases  to  be  so  the  minute  it  departs, 
in  any  important  way,  from  the  influence  exerted  by  the  deductive 
procedure  developed  in  the  building  up  of  a  neurologic  method.  In 
the  investigation  of  the  neuroses  the  same  method  of  inquiry  must 
be  followed.  These  phenomena  of  an  altered  function  of  the  nervous 
system  are  capable  of  investigation  by  the  same  methods  of  thought 
that  are  used  when  the  object  of  inquiry  happens  to  be  a  localized 
lesion  of  the  spinal  cord.  The  control  exercised  by  the  postmortem 
study  is  unfortunately  lacking  in  the  former  of  these,  but  in  the  clinical 
problem  no  difference  in  the  method  of  approach  is  necessary. 
Causation,  mechanism,  and  clinical  end  results  are  there  just  the  same, 
even  if  the  final  test  of  the  microscope  is  at  present  lacking.  After  all, 
the  method  is  the  main  concern,  and  the  scrutiny  of  final  conclusions 
is  to  be  governed  accordingly.  In  the  physiology  of  the  nervous  system 
is  to  be  found  the  key  to  the  neuroses,  and  from  it  will  eventually  arise 
the   laws   governing   the  grouping,    distribution,    and   quality   of   the 
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sensory  objectivation  of  hysteria,  just  as  definitely  set  as  those  produced 
by  a  tabetic  lesion  of  the  posterior  root  and  column. 

Please  do  not  think  I  am  advocating  a  physiologic  parallelism.  I 
have  no  definite  ideas  on  this  subject  whatsoever.  I  am  merely  calling 
attention  to  methods  of  thought  and  ways  of  thinking. 

It  is  obvious,  therefore,  that  the  field  of  neurology  must  of  necessity 
embrace  that  aspect  of  deviation  of  the  nervous  system  produced  by 
anatomically  demonstrated  changes  in  its  structure,  that  disturbance 
in  its  correct  function  that  is  called  a  neurosis,  and  that  failure  in 
adaptation  which  is  termed  a  psychosis..  This,  I  believe,  is  the  field  of 
neurology.  This  wide  embrace  is  necessitated  by  the  fact  that  there 
is  no  definite  dividing  line  between  them,  and  that  the  best  and  most 
fruitful  method  of  approach  is  that  which  has  had  the  best  success  in 
the  understanding  of  the  more  obvious  and  more  tangible  problems, 
those  that  belong  to  the  anatomic  group. 

THE     NEUROLOGIC     DILEMMA 

I  have  tried  to  lay  bare  the  elements  out  of  which  the  dilemma  in 
neurology  has  arisen.  The  dilemma,  then,  is  this:  The  neurologist  is 
caught  in  the  meshes  of  contradictory  tendencies  in  the  subject  by  which 
its  limits  in  one  direction  are  steadily  receding  and  those  in  another 
are  extending  beyond  his  visible  horizon.  He  lacks  the  courage  to 
wander  into  territory  preempted  by  what  appears  to  be  a  defective 
method  because  he  lacks  the  conviction  and  faith  in  the  correct  method. 
He  is  too  readily  impressed  by  the  conventional  and  traditional  belief 
that  some  mysterious  quality  of  mind  is  needed  in  order  to  venture 
into  a  land  which  by  virtue  of  his  training  and  experience  he  is  best 
fitted  to  explore.  I  am  convinced  that  the  psychiatric  phase  of  neurology, 
if  such  a  paradoxical  expression  be  permitted,  is  a  definite  part  of 
any  neurologist's  activity  and  that  the  old  separation  of  the  subject 
should  be  given  up.  This  does  not  by  any  means  imply  that  there  need 
be  any  limitations  of  specialists'  activities  in  any  direction.  The  neurol- 
ogist may  well  choose  one  or  another  field  or  one  or  another  group 
in  which  he  is  particularly  interested.  The  whole,  however,  should  be 
neurologically  directed  and  infiltrated  by  the  best  neurologic  thought. 
The  solution  of  this  dilemma  must  come  about  by  keeping  in  mind 
very  steadily  this  fact :  neurology  suflFers  when  it  separates  itself  too 
far  from  the  problems  of  medicine  as  a  whole.  Psychiatry  has,  I 
believe,  been  artificially  separated  therefrom,  and  by  its  separation 
and  segregation  progress  has  been  made  unusually  and  uselessly  difficult. 
The  closer  both  get  to  the  problems  of  medicine,  the  greater  the  advance 
will  be,  and  if  both  do  this  they  will  automatically  merge  into  the 
common  subject  to  which  they  belong,  which  is  disease  of  the  nervous 


6  SIDNEY    I.    SCHWAB 

system.  The  place  for  neurology  in  the  conception  that  I  have  in  mind 
is  a  general  hospital,  where  it  should  find  its  physical  home.  From  this 
its  material  comes,  and  out  of  this  combination  its  progress  will  develop. 
In  a  practical  way,  therefore,  the  university  neurologic  clinic  will  arise, 
as  it  is  beginning  to  show  itself  in  a  few  places  scattered  throughout 
this  country.  The  totality  of  the  problems  of  the  nervous  system  will 
become,  then,  the  object  of  inquiry,  and  the  subject  of  this  inquiry 
will  be  found  in  the  persons  whose  nervous  systems  are  diseased. 

If  it  once  becomes  possible  to  view  the  nervous  system  as  a  whole, 
not  only  in  its  normal  condition,  but  also  when  it  becomes  the  subject 
of  disturbing  factors  which  produce  what  is  called  disea.se,  the  dilemma 
that  confronts  the  neurologist  will  surely  disappear,  because  it  is  the 
lack  of  a  convincing  method  of  approach  that  gives  the  dilemma  its 
vitality,  not  the  innate  difficulties  of  the  position  itself.  The  impasse 
of  a  dilemma  is  usually  brought  about  by  the  contradiction  of  tendencies, 
a  pull  in  diverse  directions.  A  stabilizing  of  effort  or  a  neuteralization 
of  energy  results,  and  the  thing  that  can  be  solved  remains  unsolved.  In 
an  attempt  to  rationalize  this  lack  of  progress  the  difficulties  are 
assigned  to  a  place  where  they  do  not  belong,  and  a  terminological 
defense  system  arises,  which  perversely  enough  becomes  the  dilemma 
itself.  Against  the  false  screen  the  efforts  at  solution  are  directed,  and 
no  wonder  they  so  often  fail.  It  is  a  fortunate  thing  that  neurology 
has  been  able  to  build  up  for  itself  a  scientific  method  that  has  all 
the  characteristics  of  workability  and  adaptation. 

Contrasted  to  this  is  a  method  of  thought  that  derives  from  a 
prescientific  era,  in  which  what  was  inside  of  one's  mind  rather  than 
the  data  outside  was  made  use  of.  I  make  use  of  this  rather  crude 
comparison  to  point  out  the  striking  contrast  between  what  I  conceive 
to  be  the  opposing  thought  tendencies  in  the  two  branches  of  nervous 
diseases  to  which  the  horns  of  our  dilemma  are  directed.  That  this 
divergence  of  thinking  exists  can  be  easily  proved  by  noting  the  mental 
behavior  of  a  medical  student  in  the  presence  of  a  case  of  tabes  and  a 
case  of  dementia  praecox.  The  ease  with  which  the  former  is  examined 
and  the  awkwardness  and  embarrassment  in  the  presence  of  the  latter 
are  striking  indications  of  what  I  mean.  As  soon  as  a  case  of  paresis 
is  presented  to  him  and  it  is  indicated  that  the  process  here  is  identical 
with  that  of  tabes,  the  contrast  of  thinking  almost  immediately  disap- 
pears. The  inclination  to  cling  to  the  objectivation  of  symptoms  and 
to  feel  a  certain  sense  of  comfort  in  the  thing  seen  or  felt  is  an  almost 
pathetic  reminder  of  the  artificially  produced  breakdown  of  the  neuro- 
logic method  of  thinking  in  the  face  of  symptoms  arising  from  disturbed 
mental  functions.  This  is  where  I  have  tried  to  put  my  finger  on  the 
sore  place  out  of  which  the  dilemma  arises. 
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THE     TECHNIC     OF     MENTAL     TESTS 

It  is  the  unwarranted  assumption  that  a  different  kind  of  thinking 
is  necessary  in  the  one  problem  and  its  sudden  realization  that  produces 
a  blocking  of  smooth  effort  in  the  observation  and  noting  of  data  and 
the  necessary  conclusion  from  them.  The  technic  of  a  student  in  a  case 
of  dementia  preacox  in  its  neurologic,  medical,  and  psychical  phases 
is  an  interesting  commentary  on  the  clash  of  methods.  The  contrast 
to  my  mind  should  not  exist  at  all.  The  use  of  material  methods  of 
observation  as  contrasted  with  those  to  which  the  term  psychic  is.  given 
is  certainly  striking.  When  the  physical,  neurologic,  and  chemical  tests 
are  over  the  examiner  pauses  as  though  to  say,  "Now  I  am  going  to 
examine  this  patient's  brain  or  mind."  Immediately  there  is  a  change 
in  his  attitude,  a  change  which  I  believe  is  detrimental  to  such  knowledge 
as  he  is  able  to  obtain.  What  I  am  particularly  interested  in  noting, 
.however,  is  that  with  this  change  of  attitude  really  goes  no  important 
fundamental  change  in  method,  because  when  it  comes  to  the  point  of 
making  a  mental  test  or  mental  investigation  or  mental  analysis,  use 
is  made  and  can  only  be  made  of  the  same  channels  of  study  that  were 
used  in  the  examining  of  the  reflexes,  or  sensory  tests,  or  what  not. 

After  all  is  swept  aside  and  all  the  hypertechnical  phrases  are  done 
away  with,  there  remains  the  method  of  question  and  answer.  The 
instruments  by  which  this  is  accomplished  is  by  speech  and  by  hearing. 
Everything  else  is  adventitious,  and  what  goes  on  in  the  patient's  mind 
and  comes  into  the  examiner's  mind  does  so  through  the  sensory 
channel  alone.  It  is  the  receptivity  of  one  mind  in  the  face  of  the 
attempted  expression  of  the  content  in  another's  that  satisfies  all  of  the 
legitimate  demands  of  the  examination  into  the  psychic  field.  Technic 
consists,  if  there  is  any  such  thing  as  technic  in  this  sense,  in  the  use  of 
analysis,  judgment,  memory,  the  weighing  of  evidence,  the  use  of  past 
experience,  the  use  of  observation  of  facial  expression,  the  reaction 
quaHty  of  emotion,  etc.,  and  if  one  examines  this  mass  of  data  and  the 
other  mass  of  data  he  is  not  aware  that  there  is  any  distinction  of  any 
importance  whatsoever.  The  dilemma  here  consists  in  not  admitting 
frankly  and  honestly  that  the  difference  in  method  is  merely  a  difference 
in  terminology;  and,  if  it  were  not  for  the  fact  that  terminological 
emphasis  is  placed  on  one  method  to  the  exclusion  of  the  other,  the 
neurologist's  thought  processes  in  one  would  be  exactly  the  same  as  in 
the  other.  It  is  when  the  neurologist  is  influenced  by  the  dilemma  that 
arises  in  such  an  instance  that  the  method  itself  begins  to  suffer,  and 
unconsciously  there  is  substituted  something  which  is  called  psychiatric, 
and  with  which  he  feels  unfamiliar  because  he  instinctively  knows  that 
it  is  wrong.  What  I  mean  to  imply  is  simply  this :  So  far  as  psychiatric 
method  is  effective  and  productive  it  shares  with  neurologic  methods  a 
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correct  system  of  thought;  when  it  departs  it  is  manifestly  defective. 
The  dilemma  here  arises  out  of  the  impulse  to  dodge  the  hard  issues 
of  the  neurologic  pathway  and  to  follow  that  part  of  the  psychiatric 
method  which  falsely  promises  a  way  out.  The  curious  thing  is  that 
it  is  this  false  element  to  which  the  term  psychiatric  is  found  most 
often  applied. 

CONCLUSION 

The  dilemma  as  it  shows  itself  to  me  is  made  up,  as  most  dilemmas 
are,  of  a  series  of  false  ideas,  of  illusionary  elements,  magnified  into  a 
semblance  of  reality  by  a  terminology  that  finds  a  certain  amount  of 
attractiveness  in  its  tautological  nuances.  Its  chief  incentive  toward 
escape  is  based  upon  the  false  notion  that  because  a  thing  is  expected, 
all  things  are  wrong  that  do  not  lead  to  that  expectation. 

The  dilemma  in  neurology  disappears  as  soon  as  it  is  faced  or  as 
soon  as  it  is  understood.  The  way  out  lies  in  the  utilization  of  neuro- 
logic methods  of  thinking.  The  neurologist's  opportunity  is  the  nervous 
system,  and  no  problem  there  is  less  than  his  right  of  possession  nor 
more  than  his  capacity,  modestly  and  courageously  tempered,  may  not 
hope  to  solve.  Thus  the  dilemma  vanishes  and  if,  in  attempting  to 
dissolve  it,  I  have  not  been  able  to  state  my  thoughts  with  the  grace 
and  felicity  of  the  great  philosopher  whose  title  I  have  dared  to 
borrow,  yet  I  hope  I  have  been  touched  a  little  by  his  honesty  of  purpose 
and  his  supreme  intellectual  courage. 

Humboldt  Building. 
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Is  psychanalysis  in  part  or  in  whole  a  form  of  mysticism  or  semi- 
mysticism?  The  affirmative  of  this  question  is  strongly  resented  by 
most  psychanalysts. 

I  may  fail  to  apply  academic  logic  to  my  consideration  of  psych- 
analysis, neglecting  references  to  secundum  quid,  tertium  quid  and 
ambiguous  middle.  With  regard  to  the  last,  both  the  defenders  and  the 
opponents  of  psychanalysis  not  infrequently  have  shown  weakness  and 
confusion  both  fore  and  aft  as  well  as  in  the  middle.  Let  us  first  see 
what  the  prychanalysts  say  of  each  other. 

One  of  the  first  to  challenge  the  hypothesis  of  Freud  as  savoring  of 
mysticism  was  Jung.^  "It  must  be  admitted,"  says  Jung,  "that  Freud's 
«chool  makes  use  of  the  conception  of  libido  which  passes  beyond  the 
bounds  of  its  primary  definition.  Indeed  this  must  produce  the  impres- 
sion that  one  is  working  with  a  mystical  principle." 

Jung,  who  thus  challenged  Freud,  shows  himself  at  times  to  be  a 
disciple  of  the  occult.  Witness,  for  example,  the  manner  in  which  he 
uses  the  symbolism  of  numbers.  The  use  of  numbers  in  symbolism 
by  the  psychanalysts  naturally  recalls  those  followers  of  occultism  who 
are  known  as  numerists  or  vibrationists,  of  whom  it  is  sufficient  to  say 
that  to  the  numbers  from  one  to  nine  very  special  significance  is  given. 
Number  one,  for  example,  has  a  vibration  from  the  sun ;  number  two 
from  the  moon ;  number  three  has  a  larger  ray  of  symbolic  significance 
besides  the  psychanalysts'  directly  phallic  interpretation ;  five  has  the 
strongest  psychic  vibration. 

While  Jung  has  seen  fit  to  call  Freud  a  mystic,  on  the  other  hand, 
Ernest  Jones,^  a  close  follower  of  Freud,  says  of  Jung's  conception  of 
the  unconscious  that  it  is  founded  on  pseudophilosophy  irreconcilable 

1.  Jung,  Carl  G. :  The  Theory  of  Psychoanalysis,  Nerv.  &  Ment.  Dis.,  Mono- 
graph Series,  No.  19,  New  York,  1915. 

2.  Jones,  Ernest :  Why  Is  the  "Unconscious"  Unconscious  ?  Brit.  J.  Psychol. 
9:  247   (Oct.)    1918. 
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with  science.  Jones  holds  that  Jung's  views  are  characterized  by  a 
repudiation  of  determinism.  He  puts  Freud  with  Huxley  and  Darwin 
and,  briefly  stated,  calls  Jung  a  religious  mystic. 

The  faulty,  fantastic  or  mystic  character  of  psychanalysis  is 
emphasized  by  certain  prenatal  references  in  its  literature.  Ferenczi,^ 
for  example,  mentions  one  case  in  which  he  had  partial  or  temporary 
success  with  hypnosis  which  he  believed  revealed  a  so-called  mother 
complex,  but  later,  by  the  use  of  psychanalysis,  a  father  complex  was 
also  revealed.  He  says,  regarding  this  case,  that  there  was  "at  the  bottom 
a  symptom  of  unconscious  phantasies  connected  with  infantile  ponder- 
ings  on  the  menstruation  and  gravidity  time  periods  with  his  mother, 
and  amongst  others  on  the  idea  of  his  own  situation  in  the  womb  and 
at  birth." 

One  might  recall  the  "tunnel-window  case"  in  which  a  ploughed 
field  comes  into  view,  recorded  by  Freud  *  and  cited  by  Maeder  ^ 
and  others. 

The  symbolic  interpretation,  according  to  Freud,  is  that  of  the 
intra-uterine  fetus  spying  on  his  parents  in  the  act  of  coitus. 

In  the  same  category  with  these  assumptions  of  Ferenczi  and  Freud 
belongs  Clark's."  Hbido  conception  of  the  origin  of  epilepsy  with  its 
infantile  and  prenatal  references. 

I  do  not  know  from  anything  I  have  read  whether  Adler  ^  has 
accused  other  advocates  of  psychanalysis,  or  has  been  accused  himself, 
of  mysticism.  It  looks,  however,  as  if  his  special  theory  of  organ 
inferiority  and  psychic  compensation — he  being  a  sexual  psychanalyst — 
has  been  developed  as  a  sort  of  defensive  reaction  against  being  consid- 
ered a  mystic  himself.  At  first  sight  his  theory  is  somewhat  appealing 
to  those  who  tend  to  look  for  organic  causes,  but  after  well  presenting 
his  case  in  a  series  of  most  instructive  arguments  and  illustrations,  he 
with  one  sweep  accedes  to  the  sexual  causation  and  interpretation  of 
various  forms  of  neuroses  and  insanities.  He  confirms  this  interpreta- 
tion of  his  position  by  bringing  into  the  discussion  what  is  so  much 

3.  Ferenczi,  S. :  Contributions  to  Psychoanalysis,  authorized  trans.,  Dr. 
Ernest  Jones,  Boston,  Richard  G.  Badger,  1916. 

4.  Freud,  Sigmund :  Three  Contributions  to  the  Theory  of  Sex,  Nerv.  & 
Ment.  Monograph  Series,  No.  7,  New  York,  1916. 

5.  Maeder,  A.  E. :  The  Dream  Problem,  Nerv.  &  Ment.  Dis.  Monograph 
Series,  No.  22,  1916. 

6.  Clark,  L.  Pierce:  Epilepsy  a  Manifestation  of  the  Imperfectly  Developed 
Libido  in  Persons  of  a  Psychosexually  Inferior  Makeup,  New  York  M.  J., 
Feb.  27,  1915 ;  Am.  J.  Med.  Sc,  November,  1919. 

■    7.  Adler,   Alfred:    Study  of  Organ    Inferiority   and    Its    Psychical    Compen- 
sation, Nerv.  &  Ment.  Monograph  Series,  No.  24,  1917. 
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beloved  by  psychanalysts,  the  one  legged,  one  handed,  one  eyed,  dumb 
and  lame  hero  myths  of  occult  literature  in  whose  deeds  of  blood  and 
sexuality,  as  in  his  patients,  he  sees  psychic  compensation  for  physical 
inferiority. 

In  MacCurdy's  *  pamphlet  on  the  "Ethical  Aspects  of  Psycho- 
analysis," we  see  here  again  what  appears  to  be  a  defense  against 
accusations  of  the  possible  mystic  or  at  least  illogical  position  of  psych- 
analysis.  MacCurdy  says  that  "considering  the  trifling  degree  of 
correlation  as  yet  established  between  structural  alteration  and  brain 
function,  these  investigators  are  in  the  position  of  men,  so  convinced 
that  all  water  comes  from  the  clouds  that  they  will  not  think  of  damming 
the  river  in  a  flood." 

Is  it  true  that  the  correlations  which  have  been  established  during 
the  last  fifty  years  between  structural  alteration  and  brain  function 
are  so  trifling,  after  all,  in  the  light  of  what  we  have  learned  through 
anatomy,  morphology,  physiology  and  clinicopathology,  regarding  the 
cerebral  representation  of  motion,  sensation,  tonicity  and  speech,  and 
even  of  emotion  and  concrete  conceptual  and  abstract  thinking?  Are 
these  not  worth  more  than  all  the  purely  psychic  speculation  regarding 
mental  phenomena? 

It  will  be  recalled  by  those  who  have  read  the  book  of  Kempf  ^ 
that  this  psychanalyst  may  be  said  to  harp  on  one  or  two  strings 
throughout  his  entire  volume  of  nearly  800  pages.  The  reader  is 
reminded  through  chapter  after  chapter  of  the  strivings  of  segments 
against  the  ego.  The  impression  is  conveyed  that  with  regard  to  such 
questions  as  emotion,  sexuality,  and  the  like,  the  personality  is  entirely 
dominated  by  the  segmental  visceral  system.  The  author  makes  use 
of  the  excellent  experimental  researches  of  Cannon  but  in  considerable 
part  at  least  misapplies  them.  To  such  an  extent  is  this  done  that  one 
almost  gets  the  impression  that  for  Kempf  the  mind  is  resident  in 
the  spinovisceral  segments  of  the  nervous  system.  It  is  a  sort  of 
recurrence,  as  someone  has  said,  to  the  so-called  abdominal  brain 
idea  of  personality. 

The  ego  assumed  in  Kempf 's  work  is  a  rather  mystical  being.  The 
author  seems  to  deny  anything  like  a  mind  or  soul  or  indeed  an  active 
controlling  brain,  and  uses  a  sort  of  verbal  or  assumed  ego  to  help 
him  out  of  many  manifest  difficulties. 

Kempf,  more  than  he  intends,  seems  to  make  an  autonomic  seg- 
mental subdivision  of  our  organisms  the  controlling  power.     He  gives 

8.  MacCurdy,  John  T. :  Ethical  Aspects  of  Psychoanalysis,  The  Johns 
Hopkins  Hosp.  Bull.  26:  No.  291   (May)   1915. 

9.  Kempf,  Edward  J.:  Psychopathology,  St.  Louis,  C.  V.  Mosby  Co.,  1920. 
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us  no  clear  idea  of  what  he  means  by  consciousness  and  seems  to 
beHeve  that  it  is  in  some  way  the  expression  of  the  entire  personality 
of  the  individual — whatever  that  means.  He  would  have  us  think 
with  our  muscles,  control  with  our  glands  and  viscera,  and  would  make 
almost  all  psychotic  diseases  simply  a  struggle  between  affective  crav- 
ings of  segments  and  the  hypothetical  ego.  All  this  is  very  fine,  but, 
after  all,  does  it  get  us  anywhere  in  the  final  shakedown  of  theories 
relating  to  mind  and  matter? 

Being  a  freudian,  Kempf,  of  course,  lays  tremendous  stress  on  the 
sexual  elements  in  the  analysis  of  cases.  All  through  his  book  he  brings 
out  illustrations  wherever  he  can  of  some  boy  or  girl  or  woman  or 
man  having  struggled  with  sexual  tendencies  which  have  more  or  less 
conquered  his  ego,  or  with  which  his  ego  has  been  struggling. 

One  can  easily  award  a  certain  amount  of  credit  to  Kempf  for 
collecting  a  large  number  of  cases  from  St.  Elizabeth's  Hospital  and 
other  sources  which  illustrate  the  fact  that  sex  or  sexual  ideas  are 
often  prominent  in  the  minds  of  the  insane,  but  this  proves  little  or 
nothing  in  substantiation  of  his  main  position.  Over  and  over  again  it 
is  evident,  although  he  speaks  at  times  of  evolution  and  that  sort  of 
thing,  that  the  highly  developed  or  highly  involved  human  brain  plays 
only  a  secondary  part  in  the  pathogenesis  of  the  psychoses  or  neuroses 
with  which  he  is  dealing.  Like  most  freudians  he  is  suggestionally 
fascinated  with  his  views  of  psychology  and  psychiatry.  Sex  is  glar- 
ingly exhibited  to  him  on  every  psychiatric  canvas.  In  the  book  there 
is  an  extraordinary  disregard  of  all  the  neuro-anatomic,  neurophysio- 
logic  and  neuropathologic  work  on  the  brain  which  has  been  done 
in  the  last  half  century. 

I  cannot  refrain  from  making  brief  allusion  to  the  pictures  with 
which  Kempf  illustrates  his  volume,  or  rather  to  the  legends  by 
which  he  has  described  these  illustrations.  These  legends  furnish 
another  example  of  the  manner  in  which  the  psychanalyst  reads  into 
any  subject  the  ideas  which  for  the  time  being  are  dominating  his 
mentality.  The  manner  in  which  in  one  of  the  interpolated  pictures  a 
chasm  is  made  to  symbolize  the  vagina,  its  bordering  cliffs  the  thighs, 
the  foliage  in  the  background,  pubertal  hair,  a  shadowy  stream  for 
which  a  boat  containing  a  standing  figure  in  white  is  heading,  the 
amniotic  fluid  and  all  the  rest  are  indications  of  the  way  in  which  the 
advocates  of  psychanalysis  can  be  made  to  misuse  what  purports  to  be 
sexual  symbolism.  I  cannot  take  the  space  to  refer  at  any  length  to  the 
manner  in  which  Kempf  and  others  have  seen  fit  without  warrant  to 
read  into  paintings  and  statuary  and  much  else  their  own  ideas  as  to 
symbolism.    If  Michael  Angelo  or  some  of  the  other  great  worthies  in 
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art  could  be  summoned  from  the  astral  plane  to  which  they  have  been 
ascribed  by  another  mystic  cult,  they  would  indeed  be  amazed  at  the 
meanings,  never  dreamed  of  by  them,  which  have  been  given  to  the 
details  of  some  of  their  great  works. 

Sherrington  has  clearly  shown  that  an  animal  whose  cord  has  been 
completely  transected,  will  definitely  respond  with  emotions  like  rage 
and  fear  although  the  animal  may  not  exhibit  some  of  the  local 
phenomena  of  such  emotions.  I  have  seen  many  cases  of  high  cervical 
lesions,  a  few  complete  in  one  or  in  all  spinal  systems,  in  which  the 
power  to  respond  to  emotion  both  psychically  and  by  facial  and  ocular 
expression  was  retained. 

Observations  on  certain  cases  of  paralysis  agitans  and  pseudo- 
paralysis agitans  are  interesting  in  connection  with  this  question  of 
the  abolition  of  emotional  expression  with  which  at  least  in  some 
instances  goes  also  a  reduction  in  emotivity.  I  have  reported  a  number 
of  cases  in  which  emotional  expression  and  emotion  itself  were  disturbed 
as  the  result  of  a  lesion  of  the  cerebral  portion  of  the  cerebro-spino- 
autonomic  nervous  system. 

Without  the  concept  of  the  unconscious,  recent  psychanalysis  would 
have  nothing  on  which  to  stand.  To  define  or  explain  consciousness  is 
by  no  means  easy.  Even  so  great  a  psychologist  as  William  James  ^" 
when  lecturing  on  the  stream  of  consciousness,  tells  us  that  he  is  not 
prepared  to  give  an  answer  to  the  problem  on  the  explanatory  level ; 
in  other  words,  he  declines  to  define  the  term  and  confines  himself  to 
the  descriptive  or  analytic  level. 

The  term  "awareness,"  sometimes  used  in  the  definition  of  con- 
sciousness, is  not  much  more  explanatory  than  the  word  consciousness 
itself. 

Let  us  turn  for  a  moment  to  the  views  of  three  different  writers 
on  psychanalysis.  At  the  .joint  meeting  of  three  British  societies  con- 
cerned with  psychologic  questions,  a  symposium  was  held,  during  which 
was  discussed  the  rather  cryptic  question  "Why  Is  the  'Unconscious' 
Unconscious?"  Those  presenting  leading  papers  in  this  symposium 
were  Maurice  Nicoll,  W.  H.  R.  Rivers  and  Ernest  Jones.^^ 

Nicoll,  a  disciple  of  Jung,  largely  confines  himself  to  a  presentation 
of  the  views  of  this  psychanalyst.  In  much  of  his  paper  he  concerns 
himself  with  what  he  terms  the  "collective  unconscious"  by  which  he 
seems  to  mean  the  "accumulated  ancestral  unconscious"  of  a  person, 

10.  James,  William :  Talks  to  Teachers  on  Psychology ;  and  to  Students  on 
Some  of  Life's  Ideals,  New  York,  Henry  Holt  &  Co.,  1901. 

11.  Nicoll,  Maurice;  Rivers,  W.  H.  R.,  and  Jones,  Ernest:  Why  Is  the 
"Unconscious"  Unconscious?  Brit.  J.  Psychol.  9:230,  1919. 
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not  simply  for  a  few  generations,  but  the  unconscious  of  our  thousands 
and  hundreds  of  thousands  of  ancestors  during  a  milHon  years.  To 
him  the  unconscious  is  not  a  personal  but  an  impersonal  matter.  After 
all,  this  is  only  another  and  not  very  satisfactory  way  of  stating  the 
great  question  of  heredity.  One  may  inherit  traits,  trends,  tendencies, 
capacities  or  incapacities,  but  never  an  isolated  memory  or  thought. 

Rivers,  who  follows  Nicoll,  disagrees  not  only  with  him  but  also  with 
his  own  successor,  Ernest  Jones.  The  chief  tenor  of  the  contribution  of 
Rivers  seems  to  be  that  what  is  repressed  within  the  unconscious  is 
chiefly  that  part  of  the  instinctive  which  is  not  useful  to  the  developing 
personality  of  the  individual.  His  view  in  brief  is  utilitarian.  He 
makes  use  of  the  well-known  illustration  of  the  larva  and  butterfly  and 
also  of  the  views  of  Head  and  his  collaborators,  of  whom  Rivers  was 
one,  regarding  protopathic  and  epicritic  sensibility. 

Ernest  Jones  assails  the  point  of  view  of  both  Nicoll  (Jung)  and 
Rivers.  He  considers  neither  of  them  tenable  and  attacks  Jung's  idea 
of  the  unconscious  with  a  big  stick  in  a  way  to  which  I  have  already 
referred  in  discussing  mysticism.  Jones  is  a  hedonist  and  accepts  the 
pleasure-pain  theory  in  explaining  sexual  repression  in  the  "unconscious." 

In  another  article,  Ernest  Jones  ^^  discusses  what  is  meant  by  the 
unconscious.  He  first  speaks  of  what  he  terms  the  mental  theory 
meaning  that  of  no  mentation  occurring,  as  when  a  patient  is  uncon- 
scious from  a  knockout  blow.  This  is  the  sense  in  which  some 
psychologists  use  the  term.  The  second  theory  of  the  unconscious  to 
which  he  refers  is  what  he  terms  the  limbo  theory,  which  makes  the 
unconscious  a  lumber  room  for  all  sorts  of  forgotten  or  discarded 
memories.  The  third  form  of  the  unconscious  Jones  calls  the  scientific 
view  by  which  he  means  the  freudian  theory.  After  all,  this  freudian 
view  of  the  unconscious  is  also  a  limbo  hypothesis,  the  one  point  being 
that  the  sexual  psychanalysts  only  refer  matters  sexual  to  their  limbo. 

In  the  process  of  my  psychanalytic  reading  I  tallied  new  terms  until 
they  had  reached  four  score  or  nearly  this  figure  and  by  no  means 
exhausted  the  subject.  A  voluminous  terminology  is  often  a  sign  of 
weakness  rather  than  of  strength  in  a  science  or  art.  A  somewhat 
extensive  terminololgy  is  of  course  necessary  in  some  of  the  more 
exact  sciences  like  bota;ny  or  physics. 

In  psychiatry  in  particular — largely  because  of  the  uncertainty  of 
our  facts  and  theories — classification  and  classifying  terms  have  been 
sadly  misused.  The  tendency  is  sometimes  shown  by  men  who  are 
fond  of  going  into  minutiae,  to  take  the  insanities  with  well  established 
symptoms,  lesions  or  psychic  phenomena,  and  divide  and  subdivide 

12.  Jones,  Ernest:  Papers  on  Psychoanalysis,  New  York,  William  Wood 
&  Co..  1919. 
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them  until  perhaps,  as  in  the  case  of  one  of  our  late  colleagues,  we 
are  presented  with  a  classification  which  has  as  many  varieties  and 
subvarieties  as  Heinz's  well-known  collection  of  pickles. 

In  psychanalysis  this  tendency  to  division  and  subdivision,  to  the 
invention  of  new  terms  or  the  application  of  old  terms  to  new  uses 
has  been  carried  to  excess.  A  long  list  of  the  terms  thus  introduced 
into  psychanalysis  could  readily  be  made — in  fact,  has  been  made. 
Each  new  investigator  is  not  happy  until  he  has  invented  at  least 
a  few  new  terms. 

In  the  first  place,  we  have  the  already  considered  necessary  terms, 
consciousness  and  the  unconscious,  but  various  other  terms  have  been 
added  to  these,  such  as  preconscious,  the  foreconscious,  the  subconscious 
and  the  coconscious. 

Starting  with  varieties  of  consciousness,  we  are  then  confronted 
with  libido,  fixation,  repression,  sublimation,  regression,  compensation 
and  overcompensation,  reaction,  conversion,  constellation  and  many 
other  terms.  The  use  or  misuse  of  these  terms  needs  continuously  to 
be  kept  in  mind  in  reading  the  contributions  on  psychanalysis ;  nor  is 
this  use  consistent  with  different  authorities.  In  the  case  of  libido,  for 
instance,  Freud  gave  it  a  meaning  which  closely  associated  it  with 
sexual  instinct  or  desire,  but  Jung  tells  us  it  should  have  a  more  general 
energic  significance,  with  which  statement  the  freudians  later  have  more 
or  less  coincided.  Sexual  trauma  becomes  sexual  phantasy  or  sexual 
experience. 

A  few  terms  have  particularly  appealed  to  me  as  of  dubious  utility, 
such  as  narcissism,  constellation  and  complexes,  in  all  their  extraordinary 
array.  We  all  know  the  meaning  of  constellation  as  applied  in 
astronomy,  but  its  transfer  to  the  domain  of  psychanalysis  is  one  of  the 
rhetorical  methods  of  exploiting  the  subject.  By  constellation  seems  to 
be  meant  a  group  of  related  ideas.  Why  not  then  be  satisfied  with 
calling  them  a  group  of  ideas,  without  invadmg  the  domain  of  the 
astronomer  ? 

The  term  narcissism,  introduced  by  Havelock  ElHs,  and  speedily 
adopted  by  Freud,  is  another  rather  pleasant  word  which  derives  its 
meaning  through  the  pretty  myth  of  the  youth  Narcissus  whose  admira- 
tion of  his  own  image  reflected  in  the  pool  led  to  his  eventual  destruc- 
tion. Around  this  word  has  been  made  to  evolve  a  series  of  ideas 
relating  to  self-love  and  especially  to  libidinous  self-love. 

The  method  with  which  Socrates — at  least  as  represented  by  Plato — 
perforated  the  terminologic  bladders  of  the  ancient  sophists,  letting  out 
their  hot  air  and  obnoxious  gasses,  might  equally  be  used  in  attacking 
the  terminology  of  these  modern  freudian  sophists.    It  could  be  readily 


16  CHARLES    K.    MILLS 

shown  that  the  large  use  of  terms  by  the  latter  is  in  not  a  few  instances 
defensive,  serving  to  get  them  over  hard  places. ^^ 

Of  all  the  terms  which  have  been  invented  and  amplified,  that  of 
complex  is  perhaps  the  most  striking.  It  was,  I  believe,  originally 
applied  by  Jung  and  his  immediate  followers  to  extricate  themselves 
from  the  difficulties  which  arise  in  the  consideration  of  ideas  in  the 
unconscious  supposed  to  have  emotional  or  instinctive  associations. 
Freud,  ever  on  the  alert  for  new  philologic  weapons,  after  a  little 
resistance,  adopted  the  term  complex,  until  now  the  freudians  in  com- 
mon with  those  of  other  psychanalytic  schools  revel  in  complexes — 
hidden,  anal,  oral,  castration,  and  finally  the  root  or  nuclear  complex 
which  has  its  exemplification  in  the  Oedipus  complex.  The  Oedipus 
complex  and  the  Electra  complex,  especially  the  former,  are  the 
favorites  of  the  psychanalyst. 

Some  psychanalytic  writers,  like  Jellifife,  for  instance,  tell  us  that 
this  Oedipus  complex  can  be  used  as  a  sort  of  psychic  measuring  unit 
or  foot  rule.  We  must  look,  according  to  the  Oedipus  hypothesis,  for 
some  phase  of  the  relations  which  the  child  bears  to  his  parent  of  the 
same  or  of  the  opposite  sex,  of  the  son  to  the  mother  or  father,  of  the 
daughter  to  the  father  or  mother,  or  of  the  sister  to  the  brother. 
Paramount  in  the  hypothesis  is  the  idea  that  these  relations  are  in  some 
way  of  a  libidinous  or  incestuous  character. 

Freud,  Rank,  Ernest  Jones,  JellifiFe  and  others  work  this  story  of 
Oedipus  to  an  extraordinary  degree.  Given  an  ancient  mythologic 
story,  a  tragedy,  old  or  more  recent,  a  novel  like  Defoe's  "Moll  Fland- 
ers" which  seems  to  have  been  rather  neglected  by  the  psychanalysts,  a 
painting  or  a  piece  of  sculpture,  the  psychanalyst  is  able  to  read  into  or 
out  of  any  or  all  of  these  his  preconceived  hypothesis. 

13.  Since  the  delivery  of  this  address  in  June,  an  article  has  appeared  in  the 
December  to  March  number  of  the  Journal  of  Abnormal  Psychology,  on 
"Education  and  Freudism,"  by  George  Humphrey,  which  I  did  not  see  until 
August  of  this  year.  In  this  article  the  author  ably  discusses  the  subject  of 
terminology  more  fully  than  I  did  in  my  address,  the  difference  being  partly  due 
to  the  fact  that  I  had  to  confine  my  paper  within  certain  time  limits.  Humphrey 
shows  clearly  the  manner  in  which  terms  have  been  given  an  exaggerated 
importance  and  just  as  clearly  states  what  I  had  in  mind  and  briefly  expressed, 
that  the  terms  used  in  psychanalysis  are  often  paraded  as  if  they  were  actual 
entities  instead  of  more  probably  helps  to  the  exposition  of  false  psychic 
hypotheses.  Humphrey  is  particularly  clear  with  regard  to  the  use  of  such 
words  as  conflict,  projection,  interjection,  and  the  like,  so  attractive  to  the 
exponents  of  freudianism.  These  terms,  he  holds — and  I  agree  with  him — 
are  given  utterly  unjustifiable  valuation,  and  much  of  what  they  are  supposed 
to  illustrate  can  be  readily  explained  on  the  principle  of  the  conditioned  reflex. 
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One  of  the  first  of  these  efforts  was  that  of  Ernest  Jones  to  discover 
the  Oedipus  complex  in  the  drama  of  Hamlet,  a  task  in  which  I  think 
he  was  not  altogether  successful,  as  was  pointed  out  by  Lloyd. ^* 

Jelliffe  ^^  tells  the  story  of  a  patient  with  various  evidences  of 
inherited  and  acquired  imperfections  and  derelictions  to  whose  complex 
the  psychanalyst  could  not  obtain  a  clue  until  at  last  he  learned  of  a 
monotonous  breakfast  in  which  his  patient  had  indulged  for  fifteen 
years,  consisting  of  waffles  and  maple  syrup  and  sausages,  rather 
small.  A  further  inquiry  into  the  patient's  dietary  revealed  the  fact 
that  for  years  he  had  lived  chiefly  on  milk,  potatoes  and  meats.  The 
application  of  the  Oedipus  complex  to  this  breakfast  and  to  the  gen- 
erally restricted  dietary  of  this  dissolute  young  man,  if  not  mystic,  at 
least  may  be  regarded  as  far  fetched  and  fantastic.  The  milk  brings 
him  in  Oedipusian  relations  with  his  mother's  breast  and  nipples.  The 
sausages  are  symbolic  of  the  phallus  and  even  the  wafile  iron  is  made 
to  symbolize  a  pig's  tits  and  thus  play  its  part  in  carrying  out  the 
interpretation.  It  does  not  seem  to  me  necessary  to  comment  on  this 
supposed  illustration  of  the  Oedipus  complex,  and  I  will  leave  my 
auditors  to  decide  for  themselves  as  to  the  good  sense  or  nonsense  of 
the  illustration. 

The  study  of  Sophocles'  tragedy  is  rather  enlightening  with  regard 
to  the  extensive  use  of  the  Oedipus  complex  in  psychanalysis.  In  the 
first  place,  because  of  the  prophecy  of  Phoebus  that*  the  son  of  Laius 
and  Jocasta  would  murder  his  father  and  marry  his  mother,  his  parents 
when  he  was  only  a  few  days  old  handed  him  over  to  a  messenger,  who 
was  to  take  him  with  his  limbs  gyved  and  expose  him  to  die  in  some 
desert  place.  It  is  to  be  observed  that  he  had  probably  never  been 
suckled  by  his  mother  at  all.  In  the  second  place,  Oedipus,  whose  life 
was  saved  through  the  kindness  of  a  shepherd  and  who  was  adopted 
by  the  king  of  another  country,  was  brought  up  with  the  idea  that  his 
adopted  father  and  mother  were  his  real  parents.  Later  he  became  a 
conquering  hero.  On  one  occasion,  meeting  by  chance  his  father  on  the 
highway,  he  slew  him  in  resentment  for  what  was  done  by  the  king's 
herald  and  was  attempted  to  be  done  by  the  king.  He  had  no  knowl- 
edge that  he  had  killed  his  own  father.  Still  later  he  married  his  own 
mother  Jocasta,  the  widow  of  the  king.  In  other  words,  both  the 
murder  and  the  incest  were  accidental  and  had  absolutely  no  relation 
to  the  infantile  and  juvenile  experiences  of  Oedipus.   It  is  true  that  the 

14.  Lloyd,  James  Hendrie :  The  So-Called  Oedipus-Complex  in  Hamlet, 
J.  A.  M.  A.  56:1377  (May  13)  1911. 

15.  Jelliffe,  Smith  Ely:  The  Technique  of  Psychoanalysis,  Nerv.  &  Ment. 
Dis.  Monograph  Series,  No.  26,  1918. 
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Story  has  in  it  both  incest  and  murder,  so  dear  to  the  hearts  of  the 
psychanalysts,  but  it  is  utterly  lacking  in  the  main  elements  of  the 
freudian  idea  of  infantile  sexuality  and  the  child- father  and  child- 
mother  complex. 

Under  the  lead  of  Freud,  the  symbolism  of  dreams  has  apparently 
become  the  chief  support  of  direct  psychanalysis,  which  without  dream 
analysis  would  probably  have  soon  fallen  to  the  ground. 

In  profound  slumber  it  is  probable  that  we  do  not  dream  any 
more  than  we  do  in  what  might  be  termed  the  knockout  unconscious- 
ness which  results  from  a  blow.  The  dreams  which  can  be  studied 
directly  in  our  waking  hours,  or  which  can  be  reproduced  by  special 
processes  as  by  hypnosis  and  deep  abstraction,  represent  what  occurs 
in  the  predormitial,  postdormitial  or  intradormitial  states,  that  is,  in 
states  preceding  or  following  sleep,  or  in  a  period  of  shallow  slumber. 

A  few  well  known  or  elemental  facts  regarding  dreams  may  here 
be  recalled,  namely,  that  they  are  dependent  on  experiences  recent  or 
remote;  that  they  may  be  in  their  content  either  contemporaneous, 
retrospective  or  prospective.  They  are  usually  initiated  by  recent  and 
often  very  recent  experiences.  Once  initiated,  the  dream  fantasies, 
through  free  associations  may  carry  back  in  time  and  expand  more  or 
less  indefinitely.  The  prospective  or  anticipatory  content  of  dreams,  as 
Peterson  ^^  has  pointed  out,  has  been  largely  neglected  by  psychanalysts 
in  general,  in  spite  of  the  fact  that  wish  fulfilment  plays  so  large  a  part 
in  the  freudian  dream  theory. 

I  have  analyzed,  or  at  least  have  studied,  many  dreams,  not  only 
those  which  I  have  experienced  myself,  but  also  those  of  others.  In  this 
study  I  have  particularly  made  an  effort  to  inquire  into  the  dreams  of 
persons  of  different  types  and  ages.  A  few  dreams  are  not  only  frankly 
sexual,  but  they  may  be  both  retrospectively  and  prospectively  of  this 
description,  this  fact  depending  largely  on  the  contemporaneous  exist- 
ence of  sexual  ideas,  tendencies  arid  even  experiences  of  the  dreamer. 
Dreams  as  to  hunger  and  thirst  usually  have  their  initiation  in  recent 
or  contemporary  sense  experiences  of  the  individual,  or  in  the  verbal 
or  written  recital  of,  others. 

My  views  also  are  entirely  in  accord  with  Peterson  in  statements 
like  those  which  follow : 

The  currents  of  dream  consciousness,  would  seem  to  be  a  kind  of  reflection 
of  the  currents  of  alert  consciousness,  a  moonlit  underworld  of  daily  common 
life,  with  wider  horizons  as  to  past  and  future.     .     .     . 

16.  Peterson,  Frederick :  The  Psychology  of  Anticipation  and  of  Dreams. 
Contribution  to  Medical  and  Biological  Research,  dedicated  to  Sir  William 
Osier,  New  York,  Paul  B.  Hoeber,  1919. 
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It  would  seem  as  though  sex  and  hunger  play  a  secondary  part  in  the 
behavior  of  mankind  in  general.  Survival  and  reproduction  are  necessary  to 
man's  advance  as  conqueror  of  his  environment,  but  the  goal  of  his  ultimate 
consummatory  reaction  is  the  encompassing  by  his  brain  and  mind  of  the 
planet  and  the  stars. 

The  "stars"  and  "planet"  thus  metaphorically  referred  to  include 
matters  intelligent,  intellectual  and  cultural. 

It  is  the  manifest  content  of  dreams  which  chiefly  concerns  the 
dreamer  and  should  chiefly  concern  the  analyst.  Symbolic  meaning  may 
sometimes  be  found  in  this  manifest  content,  and  its  vagueness  may  be 
cleared  away  and  its  limits  expanded  by  processes  of  hypnosis  or 
abstraction  or  perhaps  by  appropriate  methods  of  psychanalysis.  I  do 
not,  however,  believe  in  the  "latent  dream  thought"  theory  of  Freud. 
To  my  mind  it  is  mainly  an  invention  of  the  analyst  to  enable  him  to 
escape  from  his  difficulties  in  proving  his  sexual  theory.  The  so-called 
latent  content  is  in  the  mind  of  the  analyst  and  not  in  that  of  the 
dreamer. 

The  analyst  reads  much  into  dreams  by  direct  analysis,  by  sugges- 
tion and  by  other  processes.  This  statement  is,  I  know,  denied  by 
advocates  of  psychanalysis,  but  the  briefest  consideration  will  show 
that  it  has  in  it  much  of  force  and  truth.  The  patient,  and  especially 
the  private  patient,  as  a  rule  comes  to  the  office  of  the  psychanalyst 
fully  aware  that  the  doctor  is  a  believer  in  a  sexual  theory.  The 
patient  is  in  a  state  of  mind  to  be  led  and  directed  and  cannot  fully 
escape  from  the  mesh.  The  analyst  more  than  the  patient  is  the  victim 
of  a  powerful  autosuggestion  which  compels  him  in  spite  of  himself  to 
search  for  sexual  reactions,  and  to  read  these  into  his  analytic  process. 

My  mind  has  been  impressed  with  these  ideas  as  to  suggestion  by 
reading  many  of  the  published  accounts,  usually  imperfectly  presented, 
of  the  cases  of  direct  and  dream  analyses. 

These  accounts  of  examples  of  psychanalysis  are  usually  brief,  but 
brief  or  lengthy  one  can  often  find  in  them  evidences  of  suggestion, 
persuasion  and  domination.  In  one  of  the  latest  article.''  on  psychanaly- 
sis which  I  have  read,  the  doctor,  first  using  the  method  of  word 
association  and  supplementing  this  with  suggestion,  persuasion  and 
bulldozing,  was  able  to  obtain  an  unusually  distasteful  story  of  sexual 
desires  and  experiences  from  an  unfortunate  young  woman. 

The  method  employed  in  direct  psychanalysis  and  in  that  of  dreams 
is  a  stimulus  not  only  to  the  imagination  of  the  patient,  but  also  to 
fabrication.  In  reading  one  of  Jung's  accounts  of  the  analysis  of  a 
precocious  girl  of  11,  this  appeared  to  me  quite  evident.  It  would  not 
be  too  much  to  say  that  this  child  had  the  time  of  her  life  in  the  dozen 
or  more  interviews  with  her  doctor. 
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Only  a  word  or  two  can  be  said  with  regard  to  phallic  or  sexual 
symbolism  although  this  subject  might  easily  be  made  one  for  a  lengthy 
essay.  Drawing  from  the  stories  of  savage  life,  from  folklore,  from 
myths,  from  early  historic  writings,  from  paintings,  sculpture  and 
architecture,  from  the  slang  of  the  bowery,  the  workshop  and  the  farm, 
from  almost  anything  in  heaven  above,  or  the  earth  beneath  or  the 
waters  under  the  earth,  phallic  or  sexual  symbols  have  been  indefinitely 
multiplied.  Everything  elongated  or  capable  of  standing,  from  a  banana, 
a  snake,  a  cane  or  an  umbrella,  to  a  church  steeple  or  the  Eiffel  Tower, 
has  been  described  as  the  symbol  of  the  phallus ;  and  every  sort  of  an 
inclosure  from  a  work-box  or  a  basket  to  a  cave  or  chasm  or  caiion 
has  been  found  to  be  a  symbol  of  the  female  genital  organ.  It  is  little 
wonder  indeed  that  the  analyst  is  able  to  read  into  his  examination  a 
phallic  or  sexual  interpretation. 

Although  not  in  France,  I  had  during  the  last  half  dozen  years 
some  opportunities  to  study  cases  of  so-called  shell  shock,  and  I  had 
much  larger  opportunities  of  dealing  with  these  questions  in  con- 
sultation with  neurologic  colleagues  who  held  positions  in  neuro- 
psychiatric  hospitals  both  in  France  and  in  this  country,  and  during 
both  the  active  period  of  conflict  and  the  time  which  has  elapsed  since 
the  armistice  in  the  fall  of  1918. 

To  the  literature  of  functional  neuroses  and  insanities  resulting  or 
apparently  resulting  from  the  war,  I  have  given  much  attention.  As 
is  well  known,  I  wrote  the  introduction  to  Southard's  ^^  treatise  of 
almost  a  thousand  pages  on  shell  shock  and  neuropsychiatry.  In  my 
study  of  this  work  I  read  the  histories  of  almost  all  the  nearly  600 
cases  which  it  contains.  So  little  attention  is  paid  in  the  reports  of 
these  cases  to  freudism,  jungism  and  adlerism  and  other  psychanalytic 
schools  that  psychanalysis  of  the  sexual  variety  seems  to  have  been 
regarded  as  negligible. 

MacCurdy,^^  although  himself  a  psychanalyst,  in  his  "War 
Neuroses"  pays  little  attention  to  psychanalytic  problems. 

Rivers,  in  his  preface  to  MacCurdy's  book,  says  that  this  author 
when  considering  the  simplicity  of  the  war  neuroses  as  compared  with 
those  of  civil  practice,  rightly  ascribes  this  to  the  fact  that  the  war 
neuroses  depend  essentially  on  the  coming  into  play  of  the  relatively 
simple  instinct  of  self-preservation,  while  the  neuroses  of  civil  life 
largely  hinge  on  factors  connected  with  the  far  more  complicated  set 
of  instinct  associated  with  sex.   MacCurdy  agrees  with  other  observers 

17.  Southard,  E.  E. :  Shell-Shock  and  Other  Neuropsychiatric  Problems, 
Boston,  W.  M.  Leonard,-  1919. 

18.  MacCurdy,  John  T. :  War  Neuroses,  University  Press,  Cambridge,  1918. 
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that  sexual  factors  take  a  comparatively  small  place  in  the  production 
of  the  war  neuroses,  but  he  believes  that  those  who  have  shown  a  lack 
of  adaptability  to  the  experiences  dependent  on  sex  are  also  liable  to 
fail  in  their  adaptability  to  the  stress  of  warfare. 

The  fact  remains,  however,  that  the  war  neuroses  in  their 
symptomatology,  diagnosis  and  prognosis  bear  a  close  resemblance  to 
those  observed  in  civil  practice.  They  are  perhaps  more  acute  and  at 
times  more  severe,  but  they  exhibit  the  same  phenomena  physically  and 
mentally  as  the  functional  neuroses — anxiety  neuroses,  hysteria  and 
compulsion  neuroses — for  which  Freud  and  his  followers  claim  that 
psychanalysis  is  the  effectual  treatment.  The  patients  in  the  cases 
detailed  by  MacCurdy  seem  to  have  been  cured  chiefly  by  methods  of 
powerful  suggestion,  rest  and  physical  treatment,  measures  chiefly 
employed  by  neurologists  and  alienists  before  the  entrance  of  psych- 
analysis into  medical  practice. 

If  these  war  neuroses,  thousands  on  thousands  in  number,  were 
developed  chiefly  through  fear  often  intensified  by  previous  fatigue, 
and  could  be  speedily  cured  by  methods  not  of  a  psychanalytic  nature, 
why  may  not  the  milder  cases  with  which  we  have  always  been  familiar 
be  similarly  cured?  Col.  Robert  x\rmstrong- Jones  and  Colonel  Spring- 
thorpe,  in  a  discussion  before  the  British  Medico-Psychological  Asso- 
ciation, took  a  strong  position  against  the  influence  of  sexual  factors 
either  in  the  etiology  or  in  the  treatment  of  the  many  cases  of  war 
neuroses  which  came  under  their  observation  and  supervision.  These 
gentlemen,  like  others  who  have  written  on  this  subject,  show  dis- 
tinctly that  the  instinct  of  self-interest  or  self-preservation  rather  than 
any  sexual  experience  or  conditions  was  the  great  factor  in  producing 
this  war  neurosis  which  had  at  its  base,  in  the  vast  majority  of  cases, 
fright  or  terror.  Psychanalysis  was  tried  in  some  of  the  cases  reported 
by  Colonel  Armstrong-Jones  and  failed,  the  cases  afterward  being 
successfully  treated  at  the  Queens  Square  Hospital.  Why  waste  weeks, 
months  and  years  with  a  method  of  treatment  not  more  useful  than 
our  old-fashioned  methods  of  rest,  isolation,  physical  rebuilding,  asso- 
ciated with  suggestion,  persuasion  and  the  personal  domination  of  the 
patient  by  the  physician  ? 

Ernest  Jones  in  one  of  his  papers  on  war  shock  and  psychanalysis 
attempts  a  defense  of  the  psychanalytic  views  as  expounded  by  Freud 
and  his  followers.  This  shrewd  dialectician  is  not  at  his  best  in  this 
article  throughout  which  he  seems  to  beg  the  question.  Like  MacCurdy, 
he  argues  that  a  neurosis  of  war  can  be  traced  in  the  first  place  to  lack 
of  adjustment  or  lack  of  adaptation  plus  the  more  immediate  exciting 
causes  of  fear  of  exposure,  and  then  of  mutilation  and  death,  and  then 
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of  distress  connected  with  the  methods  of  life  in  the  trenches.  He 
does  not  pay  sufficient  attention  to  the  subject  of  fatigue,  to  which 
MacCurdy  gives  proper  consideration.  He  makes  a  feeble  efifort  to 
relate  war  shock  to  sexual  phenomena,  but  frankly  admits  that  he  was 
not  able  to  do  this  to  any  considerable  extent.  He  shows  what  every 
student  of  war  psychanalysis  knows,  that  the  sexual  element  in  the 
causation  of  the  neuroses  is  overvalued. 

Reference  is  made  in  the  article  by  Jones  to  the  question  of  the 
traumatic  neuroses  in  times  of  peace,  to  the  consideration  of  which  he 
tells  us,  little  attention  has  been  paid  by  psychanalysts.  I  have  had  a 
large  experience  with  these  traumatic  neuroses,  having  seen  scores  and 
perhaps  hundreds  of  these  cases,  many  of  which  have  come  to  trial  in 
courts  of  law,  and  in  the  study  and  treatment  of  which  psychanalysis 
has  rarely  been  used. 

Not  being  a  psychanalyst  of  the  freudian  or  any  other  school,  I  can 
hardly  be  expected  to  discuss  the  benefits  which  come  to  the  patient  and 
the  community  from  psychanalysis.  One  might  as  well  be  expected  to 
treat  of  the  benefits  to  nervous  and  mental  cases  derived  from  "mutila- 
tion therapy,"  as  I  am  inclined  to  call  the  forms  of  physical  treatment 
which  have  at  their  basis  the  mutilation,  destruction  or  removal  of 
various  portions  of  the  body,  such  as  the  teeth,  tonsils,  ovaries,  sections 
of  the  intestines,  etc.  It  is  of  course  to  the  advocates  of  psychanalysis 
that  I  must  leave  the  enumeration  of  its  beneficial  effects. 

It  is  my  belief,  however,  that  the  propaganda  for  psychanalysis  has 
been  of  considerable  benefit  to  physicians  and  psychologists  in  that  it 
has  directed  their  attention  to  the  more  minute  and  profound  study 
of  sex,  and,  as  Jung  would  say,  to  other  energic  phenomena,  although 
the  study  of  sex  problems  has  never  been  neglected  entirely  by  the 
really  able  exponents  of  neuropsychiatry. 

Some  neurologists  and  alienists  have  perhaps  shown  a  tendency  to 
push  aside  or  dodge  sexual  investigation,  but  I  do  not  believe  that  this 
is  true  of  the  best  practitioners  in  this  department  of  medicine.  They 
have  steered  a  middle  course  between  the  tendency  to  include  and  to 
avoid  sex  problems,  occasionally,  perhaps  because  of  their  peculiarities 
of  temperament  and  social  development,  tending  to  neglect  the  difficul- 
ties of  the  sexual  situation. 

With  regard  to  the  evils  and  dangers  of  psychanalysis:  These  are 
in  the  first  place  of  a  general  character,  although  this  term  is  not  really 
as  clarifying  as  it  should  be.  They  are  the  same  evils  as  those  which 
are  inflicted  on  the  profession  and  the  community  by  the  too  intense 
concentration  on  mystic  or  semimystic  subjects,  such  as  spiritism, 
Christian  science,  divine  healing,  corcesterism,  evangelical  healing  and 
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the  therapy  of  shrines,  like  Lourdes,  Knock  and  Ste.  Anne  de  Beaupre. 
I  do  not  hesitate  to  say  that  great  evils  have  come  to  pass  from  the 
propaganda  favoring  these  so-called  forms  of  cure. 

To  my  mind  it  is  the  same  evil  which  may  come  and  which  has 
come  from  the  active  propaganda  of  psychanalytic  teachings.  I  do  not 
here  refer  to  that  which  has  been  so  often  expressed  as  the  moral 
injury  to  the  community,  but  my  belief  is  simply  that  which  I  think 
every  rational  physician  is  likely  to  hold,  that  much  of  evil  and  danger 
may  come  from  the  advocacy  and  practice  of  any  irrational  form  of 
treatment. 

Like  every  one  interested  in  the  subject  of  psychanalysis,  whether 
believing  in  it  or  not,  I  have  given  much  attention  to  the  study  of  the 
question  of  "transference"  and  the  "transference  neuroses."  It  has 
been  defined  as  a  feeling  of  acknowledged  sympathy  from  the  patient 
to  the  physician,  this  sympathy  eventually  in  the  course  of  a  so-called 
successful  analysis  taking  on  a  distinctly  libidinous  coloring.  Almost 
every  writer  on  the  subject  of  psychanalysis,  like  Freud  and  Jelliffe, 
seem  to  recognize  and  discourse  on  the  evils  and  dangers  of  "trans- 
ference." The  broad  statement  which  Freud  makes  in  connection  with 
his  discussion  of  this  subject,  namely,  that  "if  the  patient  has  fallen  in 
love  with  the  physician,  there  might  seem  to  be  three  courses  open. 
A  permanent,  legitimate  relationship  might  come  to  pass,  though  this 
would  be  unusual.  Or  physician  and  patient  should  at  once  separate 
and  give  up  the  work  which  they  had  begun.  The  third  course  might 
not  seem  incompatible  with  the  success  of  the  treatment,  namely,  a 
temporary  illegitimate  love  relationship." 

All  three  of  these  courses  are  disavowed  by  Freud  and  his  followers 
for  reasons  so  apparent  that  one  need  not  here  recall  them,  but  the 
very  suggestion  of  the  first  and  third  of  these  possibilities  is  sufficient 
to  challenge  the  safety  of  such  a  method  of  medical  practice.  I  have 
known  of  some  instances  in  which  such  dangers  were  realized  in  a 
serious  way  after  the  process  of  transference  had  taken  place,  and  of 
course  the  psychanalysts  themselves  have  acknowledged  the  occurrence 
of  such  untoward  results.  Knowing  as  I  do  that  the  anxiety,  hysterical 
and  compulsion  neuroses  can  be  cured  in  a  less  dangerous  and  less 
objectionable  way,  why  should  we  subject  our  unfortunate  patients  to 
this  procedure? 

In  conclusion  I  might  say  that  I  believe  psychanalysis,  especially 
the  freudian  or  sexual  variety,  is  tending  toward  the  discard  and  in 
another  generation  will  have  lost  its  hold  on  the  profession  and  the 
community. 
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I  have  no  sympathy  with  the  argument  of  ridicule  which  Dr.  Mills 
has  used  so  effectively,  but,  as  I  believe,  for  the  moment  only,  and 
to  the  apparent  delight  of  a  large  portion  of  this  audience.  I  cannot 
help  thinking  that  if  Dr.  Mills  had  confined  himself  more  closely  to 
the  text  of  his  prepared  paper,  which  I  had  his  kind  permission  to 
read  in  advance,  his  criticisms  of  the  freudian  psychology  would  be 
taken  more  seriously  and  would  carry  greater  weight.  For  a  serious 
argument  of  reductio  ad  absurdum  is  legitimate. 

It  is  difficult  to  discuss  the  freudian  psychology  without  first  defining 
accurately  what  we  are  discussing.  Otherwise  we  shall  be  discussing 
different  things,  as  is  commonly  the  case.  Psychanalysis  means  three 
different  things : 

1.  It  is  a  method  of  examination  of  the  mind  for  the  purpose  of 
determining  what  factors  may  be  at  work  as  determinants  of  any  given 
clinical  condition. 

2.  It  is  a  body  of  doctrine. 

3.  It  is  a  method  of  therapeutics. 

When  we  say  that  we  agree  or  disagree  with,  that  we  accept  or 
reject,  psychanalysis,  we  must  clearly  understand  which  of  these  three 
categories  we  are  speaking  of.    Let  us,  then,  consider  them  separately. 

PSYCHANALYSIS     AS     A     METHOD 

Psychanalysis  as  method  of  examination  of  the  mind  by  the 
technic  of  so-called  "free-associations":  This  means  simply  the  recov- 
ery of  associated  memories,  of  memories  of  past  mental  experiences 
and  of  behavior  awakened  in  successive  associations.  Having  recov- 
ered the  associated  memories,  that  is,  the  thoughts,  wishes,  behavior- 
istic  episodes  and  other  episodes  antecedent  to  the  mental  condition  we 
are  investigating,  those  are  selected  or  accepted  as  having  a  causal 
relation  to  the  phenomena  to  be  explained  which  logically  would  deter- 
mine these  phenomena  if  they  continued  to  act  as  subconscious  proc- 
esses and  if,  in  consequence  of  conflict,  they  made  use  of  certain 
postulated  mental  mechanisms  by  which  they  became  transformed  and 
disguised,  as  "compromise  formations." 

This  method  of  "free  associations"  is  of  unquestionable  value  for 
the  purpose  of  digging  into  the  mind  and  is  a  distinct  addition  to 
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our  diagnostic  technic.  It  has,  however,  its  limitations  and  its  fal- 
lacies. It  cannot  from  its  very  nature,  for  reasons  I  will  presently 
give,  be  relied  on  in  itself,  and  particularly  to  the  exclusion  of  other 
methods,  to  give  exact  results  and  therefore  to  permit  conclusions 
which  are  unquestionable.  It  undoubtedly,  as  a  method  of  applied 
psychology,  gives  instructive  insight  into  the  mind  when  conservatively 
and  intelligently  employed  and  permits  shrewd  guesses  as  to  the  causal 
factor  for  which  search  is  made.  It  is  one  mode  of  attack,  and  some- 
times the  only  mode  at  our  disposal,  but  needs  to  be  supplemented 
by  other  methods,  particularly  when  the  problem  is  to  determine 
fundamental  principles  and  mental  mechanisms.  Even  for  a  physical 
examination  of  the  body  there  is  scarcely  a  single  technical  method 
that  can  be  relied  on  to  give  absolutely  reliable  diagnostic  conclusions : 
auscultation,  percussion,  the  thermometer,  the  clinical  symptoms,  all 
supplement  one  another  for  the  purpose  of  diagnosis,  and  the  findings 
of  each  require  to  be  interpreted.  Even  a  positive  or  negative  Wasser- 
mann  reaction  is  not  absolutely  diagnostic  of  the  presence  or  absence 
of  syphilis.  If  errors  attend  the  diagnostic  technic  in  physical  condi- 
tions and  the  findings  of  each  and  all  methods  require  interpretation, 
how  much  more  must  this  be  the  case  with  any  technical  method 
that  attempts  to  analyze  the  numerous  and  subtle  factors  involved 
in  mental  motives  and  behavior? 

The  errors  liable  to  result  from  the  method  of  "free-associations" 
are  due:  (1)  to  the  necessity  of  depending  on  interpretations  and 
inferences  to  connect  an  antecedent  experience  with  a  present  phe- 
nomenon and,  for  the  purpose  of  interpretation,  of  postulating  very 
debatable  mental  mechanisms  to  account  for  the  determination  by  a 
selected  antecedent  experience  of  a  present  symptom  or  phenomenon, 
(2)  to  the  fact  that  by  the  use  of  interpretations  very  different  antece- 
dent experiences  can  be  found  to  be  the  logical  causal  factors  of  the 
phenomenon  in  question. 

When  in  interpreting  a  given  phenomenon,  as  for  example,  to  take 
the  stock  phenomenon,  a  dream,  we  have  to  apply  one  or  more  of 
various  theoretical  mechanisms,  such  as  conflict,  repression,  displace- 
ment compromise,  disguisement  (to  avoid  a  hypothetical  censor),  inver- 
sion, transposition,  regression,  projection,  introjection,  transference, 
dramatization,  condensation,  sublimation,  fixation,  compensation,  etc. 
— when  we  have  to  do  more  or  less  of  all  this  in  order  to  connect 
an  antecedent  experience  logically  with  the  dream  or  other  phenomenon 
under  investigation,  it  is  obvious — at  least  so  it  appears  to  me — that 
the  method  falls  far  short  of  having  that  exactness  which  scientific 
procedure  requires,  and  becomes  a  source  of  a  large  number  of  possible 
errors. 
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It  is  impossible  for  a  method  of  this  kind  to  be  reliable  and  it 
must  give  different  results  according  to  the  intellectual  points  of  view 
of  the  interpreters  and  their  differing  personal  evaluations  of  the  data. 
But,  curiously  enough,  it  is  by  this  very  method  that  the  conceptual 
mechanisms,  doctrines  and  postulated  principles  of  mental  activity 
adopted  by  psychanalysis,  have  been  "proved." 

Having  thus  been  proved  by  "free-associations,"  these  postulates 
are  then  in  turn  employed  to  prove  as  determinants  the  selected  asso- 
ciations in  the  psychanalysis  of  a  given  case.  This  seems  to  me,  as 
my  mind  works,  very  much  like  a  very  vicious  circle. 

Here  lam  led  to  point  out  that  in  the  evaluation  of  psychanalysis 
as  a  method  we  must  distinguish  between  its  use  to  determine  the 
laws  and  mechanisms  of  the  mind  and  its  use  in  applied  psychology  to 
discover  the  particular  origin  and  causes  of  the  psychologic  phenomena 
in  particular  cases.  For  the  former  purpose  it  is,  for  reasons  I  have 
mentioned,  inadequate  and  unreliable,  just  as  digging  holes  in  the 
ground  is  a  very  inadequate  method  for  determining  the  principles  of 
geology.  But  just  as  digging  holes  is  a  very  useful  method  for  a 
mining  engineer  to  employ  to  determine  whether  a  gold  bearing  geologic 
formation  is  continued  deep  down  in  the  bowels  of  the  earth,  according 
to  geologic  principles  established  by  other  methods,  so  digging  into 
the  mind  by  psychanalysis  is  a  method  of  great  value  to  obtain  infor- 
mation regarding  what  is  contained  or  going  on  therein.  It  is  a  method 
of  applied  science  rather  than  of  science  itself.  In  the  hands  of  unbiased 
and  experienced  clinicians  it  is  capable  of  giving  valuable  results  pro- 
vided those  results  are  not  dependent  on  interpretation  through  hypo- 
thetical concepts  and  doctrines,  themselves  of  a  questionable  nature. 
Too  often  the  results  reached  are  only  of  a  greater  or  less  degree  of 
probability  or  even  possibility. 

But  I  would  insist  that  to  demonstrate  the  mechanisms  and  proc- 
esses of  the  mind  and  the  psychologic  principles  underlying  its 
phenomena,  including  in  the  latter  its  aberrations,  such  as  phobias, 
compulsions,  hallucinations,  delusions,  affective  conditions,  stupors, 
amnesias,  deliria,  etc.,  and  the  phenomena  of  conflict  in  general,  we 
need  more  exact  methods,  comparable  at  least  to  those  employed  in 
physiologic  research  and  adequate  to  give  relatively  exact  results. 

In  illustration  of  this  point  I  may  be  permitted  to  cite  an  article 
by  a  whole-hearted  psychanalyst  whose  manuscript  I  have  had  an  oppor- 
tunity to  read  in  advance  of  publication.  The  author  criticizes,  and 
justly  as  I  think,  the  psychanalysts  for  not  having  analyzed  more 
adequately  the  repressing  force  in  conflicts  and  having  confined  their 
attention  almost  exclusively  to  that  which  is  repressed.  He  then 
proceeds  by  the  method  of  free  associations  to  analyze  the  former 
and  arrives  at  the  generalization  that  the  repressing  force  is  a  wish 
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to  please  the  mother  or  father  and  this  wish  is  also  a  sexual  one. 
So  that  the  conflict  is  between  two  sexual  wishes  and  the  symptoms 
are  a  compromise  between  them!  This  seems  to  be  going  some.  The 
poor  "censor"  must  indeed  have  a  hard  time  of  it ! 

PSYCHANALYSIS    AS     A     BODY     OF     DOCTRINE 

We  come  now  to  psychanalysis  as  a  body  of  doctrine.  We  have 
to  deal  with  the  concepts  which  have  been  reached  by  the  method  of 
free  associations  and  postulated  as  fundamental  nrmr-'^ie'-^. 

Let  me  say  at  the  outset  that  there  are  two  principles  which,  in  my 
judgment,  must  be  accepted  as  contributions  of  the  highest  importance 
to  our  knowledge,  and  for  these  we  are  indebted  to  the  genius  of 
Freud.  One  of  these  is  the  doctrine  or  the  theory  of  repression  and 
the  other  is  that  of  conflict.  They  are  intimately  related,  for  it  is 
through  conflict  that  repression  is  induced.  Before  speaking  of  these 
I  feel  called  on  to  say  a  few  words  about  the  subconscious,  for  this 
underlies  and  is  the  basis  not  only  of  the  doctrines  of  psychanalysis 
but  of  the  theories  of  psychopathology  of  every  modern  school  of 
research.  The  theory  of  the  subconscious  is  not  novel,  nor  was  it 
originated  by  Freud,  though  that  seems  to  be  the  impression  of  many 
writers  on  psychanalysis.  As  a  philosophical  concept  of  the  uncon- 
scious, of  which  I  will  later  speak,  it  dates  back  as  far  as  Leibnitz 
and  Kant,  and,  later,  Schelling,  Herbart  and  Hartmann,  the  last  having 
evolved  it  into  a  biologic  and  metaphysical  system.  Freud  converted 
it  into  a  debatable  doctrine  peculiar  to  psychanalysis.  It  remained 
for  Pierre  Janet,  in  France,  and  Edmund  Gurney,  in  England,  to  take 
it  out  of  the  field  of  philosophical  speculation  and  demonstrate  by  the 
inductive  method  its  concrete  reality  as  mental  processes  underlying 
certain  psychologic  phenomena.  This  real  pioneer  work,  in  1886-1887, 
laid  the  basis,  by  the  use  of  experimental  methods,  for  every  theory  of 
modern  psychopathology  that  makes  use  of  subconscious  processes.  It 
was  comparable  in  the  field  of  psychology  to  the  demonstration  of 
radio-activity  by  physicists  as  intra-atomic  processes  essential  for  the 
explanation  of  certain  physical  phenomena.  In  using  the  word  "dem- 
onstration" it  must  not  be  lost  sight  of,  however,  that  both  radio- 
activity and  subconscious  processes  are  logically  only  theories,  though 
as  theories  they  have  attained  the  highest  probability  of  truth. 

Dissociation  with  the  formation  of  subconscious  processes  that, 
motivated  by  their  own  emotional  impulsive  force,  take  on  autonomous 
activity  and  induce  psychologic  and  physiologic  phenomena,  had  been 
demonstrated  previously,  as  I  have  said,  by  Pierre  Janet  and  Edmund 
Gurney,  working  independently,  and  their  conclusions  were  confirmed 
(1889  to  1890)  by  Alfred  Binet,  William  James,  Max  Dessoir  and 
myself.     But  later  Freud  with  Breuer  (1891)  discovered  and  applied 
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the  principle  and  mechanism  of  repression  to  explain  the  dissociation 
in  the  psychoneuroses.  This  although  only  a  particular  application  of 
the  dynamic  principle  was  a  marked  advance.  It  is  Freud's  great  con- 
tribution to  our  knowledge  of  the  psychoneuroses.  Its  importance  can 
scarcely  be  exaggerated.  Nevertheless,  it  must  not  be  forgotten  that 
dissociation  may  be  effected  by  simple  failure  of  normal  inhibition 
without  repression  from  conflict,  though  this  is  not  recognized  by 
psychanalysts. 

The  motivation,  however,  of  the  succeeding  subconscious  processes 
became  another  problem,  and  the  debatable  doctrine  of  the  repressed 
sexual  wish,  and  particularly  of  an  infantile  sexual  wish,  was  insisted 
on  by  Freud  as  furnishing  an  almost  universal  motive,  or  urge,  impelling 
these  processes  to  fulfil  a  sexual  aim. 

Without  further  discussion  of  this  wearisome  question,  I  want  to 
point  out  only  that  the  valuable  theory  of  repression  does  not  require 
the  acceptance  of  the  doctrine  of  the  sexual  nature  of  the  conflict 
and  of  the  repressed  subconscious  processes.  That  is  an  entirely  dif- 
ferent problem..  It  is  to  Freud's  credit,  too,  that  the  basis  of  his  inves- 
tigation was  the  search  for  the  "Why."  No  complete  solution  of  the 
problem  of  repression,  dissociation  and  subconscious  activity  and  no 
complete  understanding  of  the  resulting  phenomena  can  be  attained 
without  answering  the  question  of  the  "Why."  How  and  That  are 
inadequate  explanation's.  But  while  the  freudian  psychology  has  been 
most  stimulating  in  directing  a  search  for  the  "Why,"  its  own  answer 
was  and  is,  in  my  judgment,  radically  wrong  and  has  had  a  most  baneful 
influence. 

Repression,  as  I  have  said,  necessarily  implies  and  requires  conflict. 

The  recognition  of  mental  conflicts  and  their  disturbing  effects  on 
the  individual  is  as  old  as  literature  itself,  but  we  are  indebted  to 
Freud  for  the  recognition  of  them  as  factors  in  the  mechanism  of 
repression  and  the  important  part  they  play  in  the  maladjustment  of 
the  individual  to  the  environment  and  the  induction  of  the  psychoneu- 
roses. This  does  not  mean,  however,  that  we  must  necessarily  accept 
the  universally  sexual  nature  of  the  conflict,  or  the  very  special  mecha- 
nisms postulated  through  which  it  is  conceived  that  the  subconscious 
process  fulfils  its  aim,  or  the  symptoms  are  compromise-formations. 
After  recognizing  and  giving  due  credit  for  the  theories  of  repression 
and  conflict,  I  must  think  that  the  greater  part  of  the  remainder  of 
the  doctrines  of  psychanalysis  are  not  only  unsubstantiated,  but  cannot 
be  reconciled  with  a  large  body  of  facts  which  have  been  gained  by 
other  methods  of  research  and  which  must  be  taken  into  consideration. 
Furthermore,  nearly  all  the  facts  which  have  been  advanced  as  the 
result  of  psychanalytic  methods  are  open  to  other  interpretations  than 
those  which  the  fundamental  doctrines  of  psychanalysis  postulate. 
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It  is,  of  course,  impossible  in  the  time  at  my  disposal  to  consider 
all  these  debatable  concepts,  but  I  may  take  one  or  two  of  them  as 
examples. 

Let  us  take  the  concept  of  the  "unconscious,"  as  used  in  the  freudian 
sense.  According  to  the  true  freudian  psychology,  a  marked  distinc- 
tion is  made  between  two  classes  of  unconscious  processes,  namely,  the 
preconscious,  or  thoughts  which  once  were  in  the  domain  of  conscious- 
ness and  which  can  be  recalled  by  the  ordinary  mechanisms  of  memory ; 
and  the  unconscious  proper  which  is  not  only  considered  to  be  inac- 
cessible to  direct  introspection,  but  also  to  be  essentially  different  in 
kind  from  the  processes  of  the  foreconscious.  To  reach  the  uncon- 
scious proper  requires  technical  methods  of  procedure,  such  as  psychan- 
alysis.  The  unconscious  also  has  marked  characteristics  which  distin- 
guish it  from  the  preconscious,  and  it  alone  induces  the  phenomena  of 
the  psychoneuroses. 

Before  speaking  of  this  I  would  point  out  that  this  division  and 
distinction  of  subconscious  processes  is  not  only  not  confirmed  by  other 
methods  of  research,  but  also  is  distinctly  contradicted  by  the  findings 
so  reached.  Such  a  distinction  and  classification  is  therefore  purely 
arbitrary  and  dogmatic.  Although  it  is  essential  to  the  pure  psych- 
analytic  psychology,  I  think  it  can  be  clearly  shown  that  subconscious 
(that  is,  unconscious)  processes  that  cannot  possibly  be  revealed,  except 
through  special  technical  procedure,  have  been  antecedently  conscious 
(that  is.  preconscious)  and  induce  conflicts  and  symptoms  of  the 
characteristic  classical  kind.  It  is  true  that  some  latter  day  psychan- 
alysts  have  given  up  this  classification  of  the  unconscious :  neverthe- 
less, we  have  been  told  over  and  over  again  that  it  has  been  "proved"  by 
psychanalysis  and  is  still  held  by  Freud  in  his  most  recent  publications. 

As  to  the  character  of  the  unconscious  proper  of  Freud,  it  has  been 
stated  axiomatically  by  an  earnest  group  of  students  in  Europe  and 
America  that  unconscious  processes  are  of  a  specific  kind,  have  a 
specific  origin,  have  specific  characteristics  and  exhibit  a  specific 
behavior.  According  to  this  theory,  the  unconscious  embraces  only 
processes  that : 

1.  Have  been  repressed  from  or  kept  out  of  consciousness  because 
intolerable  by  reason  of  their  unmoral,  unsocialistic  and  other  char- 
acteristics ; 

2.  That  for  the  most  part  never  have  entered  awareness  and 
therefore  have  been  unconsciously  and  automatically  kept  apart ; 

3.  That  are  essentially  of  infantile  origin  and  nature,  the  splitting 
of  the  mind  into  conscious  and  unconscious  regions  "having  taken  place 
in  the  earliest  part  of  childhood  life,  probably  in  the  first  year"; 

4.  That  involve  the  crude  primitive  instincts ; 
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5.  That  are  predominately  sexual  in  character ;  and 

6.  As  they,  necessarily,  like  all  processes,  are  dynamic,  that  they 
are  sexual  wishes. 

To  quote  the  exact  words  of  one  of  the  leading  and  most  qualified 
expounders  of  this  school,  "the  unconscious  is  a  region  of  the  mind,  the 
content  of  which  is  characterized  by  the  attributes  of  being  repressed, 
conative,  instinctive,  infantile,  unreasoning  and  predominately  sexual." 

I  have  no  intention,  least  of  all  desire,  to  enter  into  any  disputatious 
discussion  of  this  theory.  I  want  only  to  indicate  the  point  of  view 
from  which  I  approach  this  problem  and  to  record  my  dissent  from 
any  such  limited  theory  of  the  subconscious.  Without  denying  that 
some  subconscious  processes  may  have  these  characteristics  (reserving 
an  exception,  as  the  lawyers  say,  to  the  extreme  infantile  origin  postu- 
lated), to  hold  that  all,  or  that  subconscious  processes  generally,  are  of 
the  character  stated  is  to  take  a  far  too  narrow  view  of  the  phenomena. 
One  may  say,'  if  one  likes,  that  he  will  call  unconscious  only  those 
which  have  the  characteristics  mentioned  and  so  arbitrarily  define 
the  subconscious.  But  that  does  not  alter  the  fact  that  there  are 
vast  numbers  of  processes  that  are  subconscious  and  that  have  not  any 
of  the  six  characteristics  contained  in  the  definition  and  particularly 
of  repressed  sexual  wishes,  or  even  of  having  been  repressed  at  all, 
and  that  these  take  part  in  conflicts  and  repression  with  resulting 
phenomena.  The  statement  contained  in  the  theory  is  simply  not  true. 
One  might  as  well  define  men  {qua  men)  as  criminals,  or  even  as 
sexual  criminals,  repressed  in  jail,  and  disregard  all  other  men  who 
are  not  criminals  and  not  in  prison. 

And  so  this  conception  of  the  subconscious  is  not  true,  not  only 
because  it  is  not  confirmed  by  other  methods  of  research  at  our  dispo- 
sition but,  as  I  have  said,  it  is  contradicted  by  the  findings  of  the  latter. 

The  fallacy  which  has  led  to  the  theory  is,  to  my  way  of  thinking, 
as  I  have  already  said,  due  to  the  inexact  and  inadequate  methods 
of  research  of  which  I  have  spoken.  This  doctrine  of  the  subconscious 
can  only  be  accepted  by  those  who  have  not  had  a  long  training  in  the 
technic  of  the  methods  of  psychologic  investigation  other  than  those 
of  so-called  "free  associations"  and  who  have  not  a  familiarity  through 
actual  experience  with  all  the  facts  as  revealed.  The  validity  of  the 
freudian  doctrine  of  the  unconscious  is  of  the  utmost  importance 
because  on  it  hang  all  the  laws  and  the  prophets. 

Let  us  take  the  doctrine  of  the  "libido,"  which  has  been  one  of 
the  fundamentals  of  psychanalysis,  although  there  is  a  tendency  today 
on  the  part  of  some  psychanalysts  either  to  modify  it  or  to  discard 
it  entirely,  notwithstanding  that  it  has  been  supposed  to  have  been 
indisputably  "proved."    The  doctrine  of  the  libido  postulates  a  concept 
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of  a  free  energy,  sexual  in  character,  derived  from  the  primitive  sexual 
instinct,  capable  of  transference  from  one  set  of  processes  to  another, 
and  which  in  its  urge  motivates  and  determines  through  various  very 
special  mechanisms  psychoneurotic  symptoms  and  other  mental  and 
bodily  phenomena.  Such  a  libido,  sexual  in  character  however  much 
it  may  be  camouflaged  by  philosophical  considerations,  is  the  source 
of  all  energy  in  the  individual,  though  it  may  be  "sublimated"  beyond 
recognition  in  the  higher  moral,  social,  ethical  and  esthetic  ideals  and 
activities. 

This  conception  of  the  libido  entirely  disregards  the  theories  of 
the  instincts  and  the  data  on  which  they  are  based  as  advanced  by 
biologists  and  psychologists  who  are  occupied  in  investigations  in  other 
fields  of  research. 

The  instincts  and  mstinctive  processes  and  the  behavior  to  which 
they  give  rise  have  been  the  object  of  study  to  earnest  students  of 
human  and  animal  behavior,  and  their  investigations  have  presented 
important  results.  There  is  by  no  means,  it  is  true,  an  agreement  of 
interpretation,  but  the  theories  advanced  are  impressive  and  must  be 
taken  into  consideration. 

All  this  work  is  entirely  ignored  by  the  freudian  school  of  psych- 
analysts  and  until  recently  by  all  psychanalysts ;  and  yet  some  of  the 
interpretations  of  instinctive  processes  derived  from  such  studies  oflFer 
explanations  of  human  behavior  which  are  entitled  at  least  to  con- 
sideration. None  of  these  theories  may  be  true  but  one  or  more  of 
them  offer  explanations  which  are  as  probable  and  adequate  as  that 
represented  by  the  libido. 

What  shall  we  say,  for  instance,  to  the  theory  of  McDougall,  which 
has  engaged  the  earnest  attention  of  psychologists  and  which  finds  in 
the  urge  of  many  instincts  the  motive  forces  which  determine  normal 
behavior,  a  theory  by  which  the  phenomena  of  conflicts  can  be  readily 
explained?  This  theory,  as  well  as  others,  is  fully  as  dynamic  as  that 
of  the  freudian  concept. 

And  if  I  may  be  permitted  to  strike  a  personal  note  without  injecting 
into  this  discussion  theories  I  have  long  advocated,  I  would  refer  to  my 
own  observations  and  experimental  studies  of  conflicts  and  their  result- 
ing phenomena,  carried  on  now  for  twenty  years  and  more  by  other 
and,  I  believe,  more  exact  and  reliable  methods  than  that  of  "free- 
association,"  although  the  latter  has  been  freely  made  use  of  as  a 
supplementary  control.  These  studies  have  led  to  conceptions  of 
motivating  forces  and  mechanisms  which  wholly  contradict  the  philo- 
sophical doctrines  of  the  "libido"  and  give  very  different  interpreta- 
tions of  the  phenomena  of  conflict. 

The  freudian  concept,  it  is  true,  makes  use  of  the  primitive  instincts, 
but  in  a  subordinate  way,  and  makes  the  libido  of  the  sexual  instinct 


32  MORTON    PRINCE 

the  predominant  motivating  force.  The  psychologic  and  biologic  con- 
cepts, on  the  other  hand,  give  to  each  one  of  them  its  just  and  equal 
part  in  the  determination  of  mental  and  bodily  behavior. 

Again,  take  the  doctrine  of  symbolisms.  That  symbolisms  occur 
as  mental  phenomena  no  one  questions,  but  the  universality  of  specific 
symboHsms  occurring  in  all  minds,  in  all  places,  and  in  all  ages,  is, 
to  my  w^ay  of  thinking,  an  extravagance  which  passes  the  bounds  of 
inductive  science.  The  postulation  of  a  symbolism  may  be  necessary 
to  explain  the  connection  between  a  mental  phenomenon  and  some 
selected  antecedent  experience  in  order  to  interpret  the  latter  as  the 
causal  factor,  in  accordance  with  one  or  other  freudian  doctrine;  but 
it  does  not  follow  that  the  causal  factor  may  not  be  some  other  equally 
well  demonstrated  one  utilizing  some  much  simpler  mechanism.  As  a 
matter  of  fact,  I  believe  that  when  such  phenomena  can  be  submitted 
to  other  technical  methods  of  investigation,  it  will  be  found  that  in 
the  great  majority  of  cases  we  can  find  evidences  of  subconscious 
processes  -which  are  subject  to  an  entirely  different  interpretation  than 
that  requiring  a, symbolism. 

So  I  might  run  through  the  various  doctrines,  concepts,  or  hypoth- 
eses, call  them  what  you  will,  of  psychanalysis,  and  I  believe  that 
evidence  could  be  presented  that  would  equally  well  support  other 
interpretations  than  those  which  make  up  the  body  of  doctrine  main- 
tained by  psychanalysis. 

Similarly,  one  might  run  through  the  various  mechanisms  which 
have  been  postulated  in  explanation  of  amnesia,  misspelling,  mis- 
writing,  misspeaking;  of  misplacement,  inversion,  projection,  intro- 
jection,  transposition,  etc. ;  and  through  the  theories  of  compromise, 
disguise,  regression,  and  so  on,  and  if  one  should  do  this,  I  think  it 
could  be  shown  that  although  there  may  be  a  certain  aspect  of  truth 
in  each  of  them  in  certain  specific  instances,  the  use  of  them  as  univer- 
sal formulas  to  be  applied  in  every  instance,  not  only  is  a  fallacious 
method  but  leads  to  conclusions  which  are  not  confirmed  by  the  find- 
ings by  other  methods  of  research.  Amnesia,  for  instance,  may  at  times 
be  due  to  the  repression  of  an  intolerable  memory,  or  by  a  wish  to 
forget  or  some  other  wish;  yet  at  other  times,  and  probably  in  the 
great  majority  of  instances,  it  is  brought  about  by  entirely  diflferent 
mechanisms.  Thus  it  may  be  due,  not  to  repression  in  the  freudian 
sense,  but  rather  to  a  neutral  condition  of  disinterest  and  perhaps  still 
more  often  to  inhibition  by  another  interest  of  greater  intensity,  although 
both  are  motivated  by  palatable  aims.  In  other  cases  forces  using 
still  other  mechanisms,  which  I  cannot  go  into,  have  brought  about 
the  amnesia.  But  in  truth  the  problem  of  amnesia  is  subordinate  to  the 
fundamental  problem  of  why  we  remember  at  all. 
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Summing  up  this  analytical  criticism,  I  would  say  that  the  great 
majority  and  general  body  of  freudian  doctrines  reached  by  this  method 
of  free-association  have  not  only  not  been  confirmed  by  other  and 
more  exact  methods  of  research,  but  have  also  been  contradicted  by 
the  results  so  reached. 

The  failure  of  the  psychanalytic  method  is  due  to  the  fact  that 
the  findings  require  and  depend  on  too  elaborate,  intricate,  and,  how- 
ever ingenious,  debatable  interpretations,  which  themselves  depend  on 
debatable  theoretical  mechanisms  and  forces,  and  the  method  itself 
is  not  only  inexact  and  inadequate  but  open  to  artefacts  of  the  most 
subtle  kind,  particularly  in  the  selection  of  the  data.  The  conception 
of  the  subconscious  and  the  theoretical  structure  built  upon  it  approaches 
more  nearly  a  philosophy  than  a  science,  and  with  philosophy  we  are 
not  concerned. 

PSYCHANALYSIS     AS     A     METHOD     OF     THERAPEUTICS 

Time  will  not  permit  me  to  more  than  touch  on  psychanalysis  as  a 
method  of  therapeutics.  That  cures  may  be  eflFected  by  this  method 
may  be  admitted  as  by  any  method  of  mental  therapeutics  whether  of 
Christian  science,  faith,  suggestion,  amulets,  charms,  reeducation  or 
what  not.  Successful  therapeutics  is  no  proof  of  the  truth  of  the 
concepts  accepted  as  articles  of  belief.  Disbelieving,  as  I  do,  the 
fundamental  concepts  of  the  freudian  psychology,  I  believe  the  orthodox 
method  of  psychanalysis  as  practiced  by  the  out-and-outers,  is  dis- 
tinctly wrong  in  principle  and  meretricious  in  practice,  using  the 
latter  adjective  in  its  strict  etymologic  sense.  In  too  many  cases  it 
is  degrading  to  the  personality,  produces  harmful  results  and  is  inde- 
fensible.   Reeducation  I  advocate,  but  not  of  the  freudian  kind. 

THE     INFLUENCE     OF    THE     FREUDIAN     PSYCHOLOGY     ON     PSYCHOLOGIC 
AND    PSYCHIATRIC     THOUGHT 

After  having  thus  criticized  the  psychanalytic  method  and  the 
validity  of  the  doctrines,  it  would  be  ungenerous  not  to  bear  a  well 
deserved  tribute  to  the  influence  of  the  psychanalytic  school  on  contem- 
poraneous thought.  I  regret  that  the  time  at  my  disposal  will  not  permit 
me  to  do  full  justice  to  this  aspect  of  the  subject.  There  can  be  no 
question  that  Freud,  supported  by  a  large  group  of  enthusiastic  fol- 
lowers, has  compelled  the  attention  of  psychologists  and  physicians 
and  forced  them  to  take  heed.  Previously  scant  attention  or  courtesy 
was  paid  to  any  researches  in  dynamic  or  subconscious  processes.  No 
better  evidence  of  the  change  can  be  adduced  than  this  very  discussion 
— the  presentation  of  the  topic  of  psychanalysis  by  a  distinguished 
neurologist  as  the  leading  subject  on  the  program  of  this  Association 
today.    Time  was  when  any  paper  on  the  functional  or  dynamic  inter- 
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pretation  of  the  psychoneuroses  and  allied  problems  was  practically 
taboo  in  this  society  of  neurologists  and  psychiatrists,  as  I  can  bear 
witness  from  personal  experience.  The  older  members  will  remember 
this  uncultured  attitude  of  mind.  It  was  a  resentment  of  new  doctrines, 
of  functional  conceptions  as  opposed  to  the  traditional  organic  con- 
ceptions— a  Will  to  Disbelieve.  The  experience  with  the  psycho- 
neuroses  in  the  great  war  has  been  the  greatest  factor  in  breaking  down 
this  prejudiced  attitude.  For,  as  I  believe  I  am  right  in  saying,  there 
is  a  unanimity  of  agreement  on  the  part  of  those  who  were  engaged 
in  the  study  and  treatment  of  the  war  neuroses  and  psychoses,  whether 
in  England,  France  or  America,  that  their  pathology  is  to  be  found  in 
dynamic,  functional  motivations  and  mechanisms  and  not  in  organic 
defects.  This  point  of  view  and  this  conception  are  not  novel,  but 
the  psychanalysts  compelled  attention  when  it  was  previously  refused 
and  forced  the  study  from  the  point  of  view  of  the  freudian  psychology. 

This,  to  my  mind,  is  the  great  gain  for  which  we  must  be  thankful 
to  Freud' — the  acceptance  of  the  dynamic  approach  and  the  dynamic 
conception  of  aberrations  of  the  normal  personality  however  manifested. 
It  is  the  search  for  the  "Why"  which  is  the  final  step  in  dynamic 
pathology.  Undoubtedly  there  is  at  present  a  tendency  to  go  too  far 
in  the  search  for  functional  causes  and  mechanisms  and  to  overlook 
the  conditions  of  organic  disease.  Sometimes  one  would  think  that 
there  is  no  such  thing  as  organic  disease  to  consider.  We  must  keep 
at  least  one  foot  on  the  ground  and  not  soar  all  the  time,  or  too  high. 

While  the  war  forced  the  dynamic  point  of  view  on  a  reluctant 
profession,  it  has  also  given  the  coup  de  grace  to  many  of  the  freudian 
concepts  and  in  particular  to  the  sexual  wish  as  the  universal  deter- 
minant of  the  psychoneuroses.  In  other  words,  the  freudian  doctrine 
of  the  "Why" — of  the  libido  and  the  unconscious  sexual  wish — broke 
down  as  a  result  of  general  experience  with  the  war  neuroses.  Never- 
theless, the  main  and  important  point  is  that  neurologists  and  psychia- 
trists, while  far  from  being  in  agreement  as  lo  the  particular  causal 
factors,  mechanisms  and  processes  that  produce  the  symptomatic  phe- 
nomena of  the  psychoneuroses,  generally  recognize  that  the  explana- 
tion of  the  latter  is  to  be  found  in  the  conflicting  instinctive  attitudes, 
strivings,  impulses  and  reactions  of  human  personality. 

But  what  shall  be  said,  on  the  one  hand,  of  the  mental  processes 
of  those  who,  motivated  by  "the  Will  to  Disbelieve,  have  steadfastly 
refused  even  to  listen  to  any  such  explanations  or  weigh  the  evidence 
on  which  they  are  based;  and,  on  the  other  hand,  of  those  who, 
motivated  by  the  Will  to  Believe,  regardless  of  the  canons  of  logic,  of 
conflicting  facts  and  inadequate  methods  of  research,  untrained  in 
scientific  methods  of  precision   and   without  a   comprehensive   back- 
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ground  of  knowledge  of  the  great  store  of  psychologic  phenomena 
accumulated  by  experimental  psychology,  have  accepted  as  proved  the 
excathedra  dicta  of  a  psychanalytic  master  and  become  devout,  faithful 
believers  in  doctrines  which  have  never  at  best  been  more  than  working 
hypotheses,  if  not  mere  philosophical  speculations  based  on  selected 
data  ?  In  these  two  types  of  mind  we  have  a  psychologic  phenomenon 
equaling  in  interest  those  involved  in  the  problems  of  the  psycho- 
neuroses. 

When  I  was  a  boy  I  read  in  an  essay  by  the  French  critic  Sainte 
Beuve  a  sentence  which  has  always  stuck  in  my  memory  and  which 
I  like  to  think  has  influenced  for  good  my  mental  tendencies.  The 
subject  of  the  essay  was  a  modern  miracle  called  the  "Holy  Thorn." 
The  sentence  ran  something  like  this :  "Some  people  see  in  this  miracle 
a  special  intervention  of  Providence ;  but  I  can  see  in  it  only  the 
humiliation  of  the  human  mind." 

DISCUSSION     ON     PSYCHANALYSIS 

Dr.  Sidney  I.  Schwab  of  St.  Louis  said  that  there  was  one  aspect  of  the 
subject  with  which  he  was  somewhat  familiar  and  that  was  the  contact  which 
psychanalysis  had  in  the  treatment  of  the  war  neuroses  in  the  place  where 
they  happened,  from  the  time  that  America  entered  the  war  until  after  the 
armistice  was  declared.  An  opportunity  was  given  to  him  to  test  out  as  much 
of  the  psychanalytic  procedures  as  could  be  carried  out  under  conditions  of 
actual  service.  From  his  personal  experiences  he  was  led  to  believe  that 
much  of  Dr.  Mills'  objection  to  it  as  a  therapeutic  principle  of  general  appli- 
cation in  the  neuroses  was  true.  Dr.  Schwab  approached  this  testing  without 
the  least  prejudice  against  the  freudian  psychology  but  rather  much  inclined 
to  favor  it.  The  war  neuroses  had  proved  the  ineffectiveness  of  the  psych- 
analytic method  of  treatment  based  on  the  assumption  of  its  sexual  etiology. 
In  literally  thousands  of  cases  the  etiologic  factors  had  nothing  to  do  with  the 
instinct  of  sex  but  had  a  great  deal  to  do  with  a  more  powerful  instinct — 
that  of  self  preservation.  He  stated  that  the  experience  with  the  war  neuroses 
contributed  this  fact  and  there  could  be  no  denial  of  its  importance  in  any 
discussion  of  the  psychanalytic  procedure  or  of  the  freudian  psychology  as 
applied  to  the  neuroses. 

On  the  other  hand,  a  good  deal  of  the  freudian  mechanism  was  absolutely 
proved  to  be  a  definite  and  crystallized  thing  in  the  building  up,  development 
and  organization  of  the  neuroses. 

Dr.  Schwab  believed  that,  these  two  things  were  well  worth  discussion  and 
debate.  That  which  the  experience  with  the  war  neuroses  has  shown  to  be 
valuable  and  true  should  become  the  property  of  every  farseeing  neuro- 
psychiatrist.  The  things  that  this  experience  had  proved  to  be  untrue  should 
be  discarded  with  all  their  nomenclature  and  with  all  their  intricate  and  mystic 
complexity. 

Dr.  John  T.  MacCurdy  of  New  York  said  that  he  was  afraid  that  if  the 
audience  expected  any  gladiatorial  exhibition  from  him  it  would  be  doomed 
to  disappointment. 

In  following  what  Dr.  Mills  had  said  he  endeavored  to  separate  the  vari- 
ous elements,  and  found  there  were  perhaps  three  things  that  were  to  be  con- 
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sidered.  The  first  was  definite  argument,  all  of  which  was  directed  against 
psychanalytic  theory  in  its  different  schools.  As  to  that  Dr.  MacCurdy  admitted 
that  there  was  not  a  single  objection  which  was  not  an  echo,  usually  in  dif- 
ferent terms,  but  nevertheless  an  echo  of  difficulties  that  he  himself  had  met  in 
assimilating  the  various  theories  that  had  been  put  out  by  Freud  and  his 
followers.  It  was  perhaps  not  unnatural  that  Dr.  Mills  had  arrived  at  some- 
what different  conclusions  than  himself,  considering  the  variance  of  their 
sympathies. 

He  refused  to  enter  into  the  minutiae  of  these  different  points  as  that  would 
take,  literally,  many  hours  and  briefer  discussion  would  be  futile. 

The  second  element  was  that  Dr.  Mills  expressed  certain  personal  opinions 
on  which  Dr.  MacCurdy  made  no  comment.  He  felt  responsible  for  his  own 
opinions  and  would  not  presume  to  criticize  another  person's  opinions  which 
were  not  based  on  an  argument. 

The  third  and  most  important  element  seemed  to  the  speaker  to  be  the 
general  drift  and  implication  of  the  paper,  which  was  that  psychanalysis  was 
a  rather  ridiculous  system  of  therapy  or  of  psychopathologic  theory.  It  was 
so  full  of  logical  errors  as  to  be  absolutely  useless,  and  presumably  therefore 
should  be  thrown  into  the  discard.  In  fact.  Dr.  Mills  finished  with  a  state- 
ment that  he  believed  that  the  psychanalytic  movement  would  run  its  course 
and  another  generation  would  know  it  no  more. 

Dr.  MacCurdy  reminded  the  audience  that  he  agreed  in  essence  with  many 
of  the  criticisms  directed  against  psychanalysis  but  considered  it  important 
to  realize  the  situation  with  which  we  are  faced.  The  word,  psychanalysis, 
which  fifteen  years  ago  was  almost  unknown,  is  today  on  every  one's  lips. 
The  commoner  terms  of  psychanalysis  had  become  words  of  common  speech. 
Patients  went  to  physicians  throwing  technical  terms  at  their  heads.  Psych- 
analysis was  allegedly  being  practiced  by  laymen,  and  it  seemed  impossible  to 
prevent  this.  If  the  majority  of  the  medical  profession  viewed  this  spread  of 
psychanalysis  with  horror,  it  was  nothing  compared  to  the  frenzy  into  which 
it  threw  the  more  conservative  men  who  were  really  interested  in  psychanalysis. 

He  thought  it  would  be  profitable  to  consider  the  actual  factors  that  had 
possibly  gone  into  the  making  of  this  situation.  The  first  one  should  be  recog- 
nized frankly.  Psychanalysis  held  most  of  its  popularity  in  and  outside  of 
the  profession  through  what  might  be  termed  a  pornographic  lure.  This  was 
an  expression  not  merely  of  the  innate  and  perennial  human  interest  in  sex, 
but  was  also  part  of  the  general  wave  of  unrest  which  culminated  in  the  World 
War.  There  were,  however,  a  good  many  evidences  of  people  kicking  over 
the  traces  of  convention  for  some  years  before  the  war  began.  When  psych- 
analysis appeared  it  provided  a  lovely  pseudoscientific  justification  for  allying 
ourselves  with  the  brutes.  The  argument  was,  "We  must  not  deny  our  kinship 
with  the  brutes,  psychologically,  any  more  than  we  do  anatomically  and  physio- 
logically. Therefore,  if  we  have  these  instincts,  "we  are  false  to  ourselves  if 
we  do  not  express  them,  and  express  them  openly" — an  argument  which  was 
based,  of  course,  on  the  fundamental  fallacy  of  lack  of  recognition  of  the  fact 
that  there  was  such  a  thing  as  human  specialization,  which  involved  a  definite 
inhibition  of  many  of  these  instinctive  tendencies  in  so  far  as  they  might  be 
directly  expressed. 

The  second  factor  dealt  with  the  mystical  tendency  which  Dr.  Mills  had  so 
emphasized,  which  was  probably  much  commoner  than  was  realized.  It  attracted 
a  great  many  people  to  psychanalysis. 

A  third  factor,  of  minor  importance,  that  had  something  to  do  with  its 
adoption  as  a  fad,  was  that  it  provided  a  vocabulary  with  which  to  slang  our 
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friends.  A  few  years  ago  one  could  not  call  his  companion  a  thief  or  liar 
without  causing  some  disturbance,  but  now  one  could  talk  about  his  com- 
plexes— a  very  convenient  thing  for  a  good  many  people.  There  was  a  large 
amount  of  this  meretricious  practice  in  the  so-called  Greenwich  Village  type 
of  psychanalysis. 

The  fourth  and  most  important  factor  to  be  considered  was  the  actual 
achievement  and  scientific  basis  of  psychanalysis.  When  Freud's  psychology 
appeared  there  was  a  hiatus  in  our  general  biologic  conception  of  man ;  Darwin 
and  his  followers  had  worked  out  his  anatomic  and  physiologic  evolution,  but 
no  one  had  done  anything  effective  in  studying  man's  psychologic  relationship 
to  the  rest  of  animal  creation  and  his  mental  specializations.  Now  psych- 
analysis, in  Dr.  MacCurdy's  opinion,  represented  an  attempt  (he  wished  to 
stress  the  word  "attempt")  in  that  direction,  and  in  so  far  as  that  attempt 
was  sincere,  in  so  far  as  it  had  been  productive  of  results,  there  was  a  sound 
scientific  basis  for  psychanalytic  work. 

He  wished  to  raise  the  question  of  the  exact  medical  status  of  psychanalysis 
in  this  connection.  What  did  it  offer  as  a  method  of  therapy?  As  Freud  and 
all  psychanalysts  had  said,  it  was  not  a  panacea  for  all  psychologic  ills.  He 
thought  it  might  be  well  for  him  to  say  what  he  considered  to  be  the  requisite 
for  a  successful  analysis.  The  first  thing  is  that  the  patient  should  have  suf- 
ficient intelligence  to  grasp  properly  abstract  ideas.  The  second  thing  was 
that  this  intelligence  should  have  been  directed,  or  was  capable  of  being 
directed,  to  the  pathologic  nature  of  the  symptoms  and  behavior  of  the  patient. 
One  could  not  cure  a  patient  of  something  that  he  did  not  know  he  had.  The 
third  thing  was  that  there  should  be  a  really  potent  desire  to  be  well  and  to 
change  the  deleterious  tendencies  recognized  by  the  patient.  If  those  three 
qualifications  were  possessed,  or  could  be  fostered  in  a  patient,  he  believed 
that  such  an  individual  could  be  cured  and  cured  completely  by  psychanalytic 
procedure. 

Then  an  important  thing  to  consider  was  the  "psychanalyst"  himself.  There 
were  now  many  people  calling  themselves  psychanalysts  who  were  entitled  to 
use  the  term  because  there  was  no  copyright  on  it  and  there  was  no  legisla- 
tion in  this  matter,  no  licensing.  What  made  a  good  psychanalyst?  In  the 
first  place,  he  should  be  a  medical  man.  Dr.  MacCurdy  doubted  that  he  had 
ever  had  a  single  interview  with  a  patient  in  which  he  did  not  quite  con- 
sciously make  use  of  his  definitely  medical  education,  and  he  did  not  see  how 
that  could  be  dispensed  with.  The  second  point  was  that  the  analyst  should 
have  a  thorough  psychiatric  training.  If  one  traced  the  scandalous  stories  one 
heard  of  ill-treatment  in  analysis  (Dr.  MacCurdy  excluded  the  work  of  irregu- 
lar practitioners,  but  referred  to  that  of  good  ethical  medical  men),  it  would 
be  found  in  practically  all  cases  that  the  patient  making  the  complaints  was 
suffering  from  a  definite  mental  disease.  The  analyst  lacking  psychiatric 
training  had  not  recognized  this  fact,  through  ignorance,  had  talked  of  trans- 
ference to  his  patient  who  had  translated  it  into  ideas  of  definite  persecution 
at  the  hands  of  the  analyst. 

Dr.  Daniel  J.  McCarthy  of  Philadelphia  said  that  he  was  not  prepared  to 
accept  the  vague  interpretations  of  symbols  and  symbolisms  of  the  psych- 
analysts as  facts,  or  even  near  facts,  that  one  could  scientifically,  safely  and 
continuously  reason  from  to  scientifically  accurate  conclusions.  The  objection 
to  applying  the  freudian  method  to  a  study  of  the  neuroses,  the  psychoses  and 
psychoneuroses,  is  that  psychanalysis,  as  practiced,  does  not  lend  itself  to 
criticism  by  the  same  rules  that  apply  to  laboratory  investigation  in  chemistry, 
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pathology  or  bacteriology.  What  scientific  workers  have  a  right  to  demand  is 
that  theory  should  be  based  on  facts,  and  the  facts  firmly  established,  disso- 
ciated from  theory.  Therapeutic  results  are  no  criterion  of  the  accuracy  of 
a  theory.  So  much  of  suggestion,  of  autosuggestion,  of  the  influence  of  the 
personality  of  the  operator,  creeps  in,  that  we  can  no  longer  tell  in  the  final 
analysis  how  important  a  part  each  plays.  If  such  were  true.  Christian  science 
or  osteopathy  could  well  point  to  cures  to  bolster  up  the  accuracy  of  the  theory. 
If  in  the  study  of  a  mooted  point  like  symbolism,  instead  of  isolated,  interesting 
cases,  a  study  of  one  thousand,  or  ten  thousand  cases  of  an  isolated  disease, 
like  praecox,  could  give  some  uniformity  of  result  of  the  dream  content  and 
its  symbolization,  this  would  approach  a  fact  and  would  carry  conviction.  And 
so  with  the  other,  mooted  points  in  reference  to  the  psychanalytic  theory. 

Assuming  that  the  study  of  the  war  neuroses  demonstrated  that  the  sexual 
basis  of  all  the  neuroses  was  wrong,  this  did  not  mean  that  the  psychanalytic 
theory  had  no  value,  but  that  it  had  quite  as  much  value  with  only  a  relative 
percentage  of  cases  of  sex  origin.  The  fundamental  principles  of  repression 
and  complex  formation  and  conflict  remained  as  a  valuable  method  of  study 
and  treatment  of  these  and  other  cases. 

It  was  early  demonstrated  that  the  Ehrlich  side  chain  theory  was  scien- 
tifically, incorrect.  Ehrlich  promptly  admitted  this.  Notwithstanding  this, 
there  never  was  a  principle  enunciated,  not  even  excepting  the  Darwin  theory, 
that  did  more  to  stimulate  and  activate  scientific  work  than  the  Ehrlich  theory. 
The  theory,  though  wrong,  was  a  tremendous  stimulus  to  immunology  and 
therapeutics,  to  an  understanding  of  infectious  processes. 

The  same  can  well  be  said  of  the  freudian  theory.  Nothing  has  done  more 
in  our  time  to  stimulate  a  study  of  the  psychoses  and  psychoneuroses  than  this 
theory.  Right  or  wrong,  it  has  awakened  a  new  interest  in  psychiatry  and 
functional  neurology;  it  has  infused  a  new  life  into  dying  subjects.  Apart 
from  this,  the  great  value  of  the  freudian  theory  was  to  change  psychology 
from  an  academic  discussion  of  threshold  sensations,  time  reactions,  word 
associations  and  a  philosophic  discussion  of  the  component  parts  of  the  mind 
to  a  real  live  study  of  the  determination  of  conduct  and  its  disorders.  In 
medicine,  it  has  taught  us  the  value  of  properly  taken  histories  of  our  patients, 
of  the  application  of  psychology  to  the  interpretation  of  the  influence  of  sex 
and  sex  matters  in  the  life  history  of  the  individual.  Those  who  have  stood 
adamant  against  this  theory  must  indeed  be  blind  if  they  have  not  seen  in 
their  daily  work  many  examples  of  the  freudian  mechanisms  at  play  in  the 
amnesias  and  hysterical  disorders  of  conduct.  Dr.  McCarthy  said  that  he  did 
not  see  how  any  one  who  studied  the  psychoneuroses  in  private  practice,  in 
institutions  and  during  the  war  could  have  avoided  recognizing  that  a  fairly 
definite  percentage  of  cases  belonged  without  question  to  the  freudian  con- 
ception of  the  psychoses  and  psychoneuroses ;  the  physician  who  did  not  see 
this  disregarded  what  was  evident  to  any  intelligent  individual. 

It  appeared  to  him  that  there  was  an  intermediate  group  of  cases  in  which 
the  sexual  influence  was  a  definite  influence,  but  in  which  other  physical  and 
visceral  or  other  psychogenic  factors  were  at  play. 

There  is  a  fairly  large  group  of  cases  in  which  physical  factors,  focal  infec- 
tions or  reactive  endocrine  disturbances  are  the  cause  of  mental  dissociation 
and  disease,  in  which  the  sexual  factor  is  of  little  or  no  significance. 

If  in  studying  these  cases  and  in  analyzing  and  classifying  them,  a  physi- 
cian or  institution  closed  the  mind  to  the  value  of  the  psychanalytic  method 
and  theory,  a  valuable  aid  to  the  approach  and  treatment  of  a  very  wide  group 
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of  cases  was  lost.  It  did  not  mean  that  this  was  the  only  method  of  approach 
or  treatment  of  the  psychoneuroses.  While  Dr.  Schwab,  at  La  Fauche,  used 
the  freudian  method  of  analysis  and  based  his  treatment  on  the  theory  of 
conflict  at  the  Neurological  Institute  at  Vichy,  the  treatment  of  the  psycho- 
neuroses  was  based  on  the  principles  laid  down  in  the  Mitchell  school,  i.  e., 
the  treatment  of  the  human  machine  as  a  whole,  giving  due  weight  to  psycho- 
genic factors,  but  the  various  physical  and  visceral  factors  were  never  neglected 
and  the  reinforcement  of  the  will,  suggestion,  and  reeducation  were  employed 
as  a  therapeutic  agent.  The  application  of  the  principles  of  pathologic  psy- 
chology was  used  from  a  somewhat  different  angle  than  that  employed  at 
La  Fauche.  Dr.  McCarthy  said  that  he  thought  the  younger  men  in  both 
groups  could  testify  as  to  the  efficacy  of  both  methods. 

Dr.  McCarthy  thought  that  the  freudian  mechanisms  were  not  going  to 
pass  away  like  many  of  the  fads  of  medicine  of  the  past,  but  that  they  would 
become  in  the  future  a  much  more  important,  if  better  balanced,  part  of 
neurologj-  and  psychiatry;  that  the  younger  group  of  men  growing  up  into 
this  atmosphere  could  not  help  but  be  imbued  with  the  freudian  terminology 
and  its  mechanisms  and  pathologic  mental  states. 

Dr.  George  H.  Kirbv  of  New  York  expressed  the  view  that  there  would  be 
general  appreciation  of  Dr.  Mills'  suggestion  that  the  time  had  come  to  under- 
take the  discussion  of  the  issues  of  psychanalysis  more  on  their  merits  and 
less  on  our  emotional  reaction  to  them.  Dr.  Mills  in  his  presentation  spoke 
of  psychanalysis  as  if  it  were  a  fixed  system,  with  settled  formulations  and  a 
definite  technic — a  procedure  that  had  been  in  use  sufficiently  long  for  one  to 
draw  conclusions  as  to  its  real  value.  Dr.  Kirby  felt,  however,  that  develop- 
ments in  this  country  had  been  far  from  uniform,  both  in  the  theory  and  prac- 
tice of  psychanalysis.  It  was  true  that  the  original  formulations  of  Freud 
had  been  faithfully  followed  by  a  few,  but,  on  the  other  hand,  there  had  been 
from  the  first  an  independent  attitude  on  the  part  of  many  who  had  declined 
to  be  bound  bj-  a  rigid  dogma.  It  will  be  found  that  in  practically  every  center 
of  psychiatric  research  in  this  country  there  has  been  a  notable  departure  from, 
or  a  modification  of,  the  freudian  doctrine  with  the  result  that  the  develop- 
ments of  recent  years  show  a  marked  divergence  from  the  original  freudian 
formulations.  The  broader  psychobiologic  conceptions  now  current  in  Ameri- 
can neuropsychiatry  differ  not  only  in  form  but  also  in  principle  from  the 
freudian  doctrine.  He  stated  that  this  had  been  forcibly  emphasized  at  the 
last  meetings  of  the  American  Psycho-Pathological  Association. 

The  speaker  did  not  wish  to  disparage  the  constructive  value  and  stimu- 
lative influence  of  the  Vienna  School — this  should  be  acknowledged  by  all. 
But  it  seemed  to  him  that  much  of  what  Dr.  Mills  found  to  criticize  was 
already  admitted  as  untenable  and  to  a  large  extent  unessential  to  the  accep- 
tance of  the  more  fundamental  principles  established  through  the  psychologic, 
or  more  precisely  the  biologic,  method  of  approach  to  the  study  of  the  neuroses 
and  psychoses. 

Dr.  Kirby  said  that  pansexualism  did  not  need  to  be  dwelt  on,  as  few 
would  maintain  that  the  sex  instinct  supplied  the  only  dynamic  force  to  be 
considered  in  the  development  of  the  neuroses  and  the  functional  psychoses. 

One  will  readily  admit  that  the  principle  of  symbolism  uncritically  applied 
opens  the  way  to  fanciful  interpretations  and  that  it  has  often  occurred ;  but 
the  fact  that  this  has  been  done  is  no  reason  for  doubting  its  value.  In  the 
study  of  the  trends  of  the  psychoses,  one  will  often  find  that  very  little  inter- 
pretation   is   necessary   in    order   to   understand   the   meaning   of  the   peculiar 
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ideas  expressed,  as,  for  instance,  in  schizophrenia.  The  Oedipus  situation  will 
frequently  be  found  in  these  cases  in  almost  undisguised  form,  and  it  is  not 
necessary  to  consider  the  role  of  suggestion  as  one  has  to  make  merely  a 
careful  study  of  the  patient's  spontaneous  utterances;  these  will  often  tell 
the  story  themselves. 

Dr.  Kirby  discussed  one  point  mentioned  by  Dr.  Mills  in  his  abstract  which 
was  not  dwelt  on  particularly  in  his  presentation,  namely,  that  psychanalysis 
has  proved  a  failure  in  psychiatry.  From  the  standpoint  of  the  results  of  treat- 
ment of  institutional  cases,  the  assertion  may  appear  to  have  some  justification. 
He  said  that  few  claims  had  been  made  as  to  the  cure  of  constitutional  psy- 
choses or  functional  psychoses  through  psychologic  analysis.  On  the  other 
hand,  the  speaker  felt  that  not  a  single  public  institution,  and  few  private  ones, 
for  mental  cases  in  this  country  were  equipped  with  facilities  and  personnel 
to  investigate  adequately  and  treat  patients.  Nevertheless,  several  studies  have 
appeared,  chiefly  of  an  experimental  kind,  which  show  that  even  chronic 
functional  psychoses  are  often  greatly  improved  or  that  even  a  social  recovery 
is  obtained  by  a  careful  psychologic  investigation  of  the  case,  accompanied,  of 
course,  by  appropriate  efforts  at  rehabilitation. 

Considered  from  the  point  of  view  of  a  method  of  study  and  investigation, 
Dr.  Mills'  statement  that  psychanalysis  was  a  failure  in  psychiatry  was  to  the 
speaker's  mind  entirely  unjustified.  There  can  be  no  denial  of  the  fact  that 
the  psychologic  investigation  of  the  psychoses  had  thrown  a  flood  of  light  on 
the  development  of  mental  symptoms  in  general ;  their  origin  and  meaning 
to  the  patient ;  their  significance  in  the  general  clinical  picture  had  pointed 
to  the  forces  which  lie  back  of  the  development  of  the  psychosis  itself. 
In  other  words,  this  method  of  study  has  enabled  us  to  see  more  clearly 
that  mental  disorder  is  best  expressed  in  terms  of  a  psycho-biologic  reaction 
to  life  situations ;  has  shown  us  that  mental  reactions  can  never  be  under- 
stood, even  those  accompanied  by  organic  disease,  by  studying  brain  processes 
as  such.  We  must  know  the  life  experiences,  the  conscious  and  unconscious 
conflicts,  the  aspirations  and  wishes  of  the  individual  and  the  reactive  ten- 
dencies of  the  personality  as  a  whole.  The  speaker  said  psychologic  analysis 
contained  nothing  suggestive  of  mysticism  nor  was  there  anything  unscientific 
about  it.  It  was  merely  a  way  of  getting  at  the  facts  which  experience  teaches 
are  of  fundamental  importance  in  the  understanding  of  abnormal  mental  states. 

Dr.  Charles  Macfie  Campbell  of  Boston  said  that  from  the  point  of  prin- 
ciple he  wanted  to  bring  up  the  subject  of  the  mode  of  presentation.  Dr. 
Mills,  with  his  large  experience,  had  thought  it  fitting  to  use  the  tone  of  ridicule. 
He  judged  therefore  that  he  considered  the  whole  work,  taught  by  what  is 
widely  called  the  freudian  school,  so  dangerous  that  any  weapon  was  justi- 
fiable. On  the  other  hand,  it  seemed  to  Dr.  Campbell  that  the  introduction  of 
such  an  attitude  prejudiced  the  whole  subject  and  made  it  extremely  difficult 
to  carry  on  a  discussion. 

Most  physicians  have  known  that  considerable  help  can  be  given  to  nervous 
patients  by  sympathetic  talks,  and  Darwin  in  his  "Life  and  Letters"  told  how 
his  father  got  beneath  the  physical  complaints  of  women  to  real  disturbing 
factors  of  their  life. 

As  to  the  degree  to  which  examinations  are  carried,  in  some  cases  no 
doubt  after  a  brief  discussion  with  the  patient,  difficulties  could  be  discovered 
which  might  be  easily  eliminated  by  a  frank  talk.  In  the  concrete  case  Dr. 
Campbell  wondered  whether  the  principles  of  the  method  of  attack  adopted 
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by  Dr.  Mills  were  so  fundamentally  divergent  from  those  of  the  psychanalyst, 
of  the  pupils  of  the  freudian  school.  Did  he  not  also  try  to  understand  the 
determinants  of  the  symptoms  presented  by  the  patient?  Dr.  Campbell  asked 
whether  Dr.  Mills  realized  that  he  could  not  find  out  all  the  relevant  facts 
in  the  first  interview.  Dr.  Campbell  asked  also  whether  Dr.  Mills  accepted  the 
fact  that  in  the  determining  factors  of  our  life  there  are  few  elements  more 
important  than  the  early  influences  of  the  home  and  our  relationships  to  our 
parents. 

Simpler  terms  might  be  used,  stating  that  the  child  has  had  early  antagonism 
to  the  restrictions  of  the  father ;  it  might  be  said  that  he  had  an  undue  emo- 
tional dependence  on  the  mother,  but  if  another  person  chose  to  use  the  term 
"Oedipus  complex,"  Dr.  Campbell  thought  that  he  should  be  allowed  to  use 
his  own  language. 

When  Dr.  Mills  said,  however,  that  all  of  the  discussion  of  the  unconscious 
was  nothing  more  than  a  reference  to  what  had  already  been  presented  much 
better  under  the  term  of  heredity,  Dr.  Campbell  wondered  if  that  was  not 
exaggerating  the  contributions  which  heredity  had  made  to  psychology.  To 
his  mind  studies  on  heredity  had  contributed  a  modest  amount  to  the  knowledge 
of  the  complex  determinants  at  work  in  the  psychoses. 

Dr.  Campbell  asked  whether  there  was  any  psychiatrist  studying  intensively 
the  deteriorating  psychoses,  who  was  not  wittingly  or  unwittingly  using  the 
principles  emphasized  by  Jung  in  his  "Psychology  of  Dementia  Praecox,"  based 
on  the  freudian  psychology. 

Some  people  are  interested  in  the  causes  of  cancer;  others  are  interested 
in  the  treatment  of  that  disease,  and  so  with  psychopathology  and  psycho- 
therapy a  person  ought  not  to  be  abused  because  he  had  not  made  an  advance 
in  the  field  in  which  he  was  not  working.  The  value  of  the  contributions  to 
psychology  of  the  freudian  theories  is  not  so  much  along  therapeutic  lines, 
as  along  lines  which  are  going  to  be  of  profound  influence  with  regard  to 
education. 

Dr.  Joseph  Collins  of  New  York  stated  that  his  qualifications  for  partici- 
pation in  the  discussion  were  that  he  had  carefully  observed  the  freudian  move- 
ment for  twenty-five  years,  and  for  ten  years  had  been  an  active  practitioner 
of  psychanalysis. 

He  had  no  intention  of  attempting  to  point  out  in  the  brief  time  allotted 
him  how  the  freudian  doctrine  was  rooted  and  nurtured  in  neoplatonism.  Any 
one  who  wished  to  learn  could  do  so  readily  by  reading  Dunlap's  little  book. 
Neither  did  he  intend  to  decry  the  freudians.  However,  Dr.  Collins  made 
the  dogmatic  statement:  the  goal  of  psychanalysis  is  to  expunge  the  moral 
faculty  in  man;  its  acceptation,  as  propounded  by  its  founder  means  abandon- 
ment of  the  ethics  and  teachings  of  Christianity,  and  any  one  who  did  not 
see  this  was  mentally  blind  or  morally  oblique. 

To  the  qualifications  that  the  psychanalyst  should  have,  enumerated  by  Dr. 
MacCurdy — that  he  should  have  both  a  medical  and  a  psychiatric  education — 
Dr.  Collins  stated  that  he  also  should  have  an  established  reputation  for  honesty 
and  integrit}'.  He  should  neither  have  it  in  his  past  that  he  has  had  to 
flee  his  native  country  for  infraction  of  its  laws,  nor  should  he  give  six 
weeks'  courses  of  instruction  which  purport  to  make  psychanalysts  of  laymen, 
often  lewd  laymen. 

Dr.  Collins  was  anxious  to  hear  what  the  members  of  the  American  Neuro- 
logical   Association,   whose   observations    and    conclusions   he   had    learned   to 
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trust,  had  to  say  about  psychanalysis  as  a  therapeutic  agent  based  either  on 
their  experience  or  on  their  examinations  of  its  doctrines  with  their  trained 
minds.  He  knew  what  the  professed  psychanalyst  thought  about  it,  but  wanted 
to  hear  the  views  of  the  man  who  was  entitled  to  be  heard.  Dr.  Collins 
thought  it  was  a  diagnostic  or  investigative  measure  of  great  value,  but  a 
therapeutic  measure  of  mean  value.  It  has,  however,  been  a  good  thing  for 
medicine  just  as  every  other  recrudescence  of  neoplatonism  has  been.  Would 
any  one  deny  today  that  medicine  has  not  profited  by  Hahnemannism,  or  that 
Christian  science  had  not  given  a  great  boost  to  neurology  and  psychiatry? 
Those  stately  edifices  are  no  more  firmly  foundationed  in  mysticism  than  the 
freudian  teachings. 

Psychanalysis  as  a  pedagogic  measure,  as  a  method  of  investigation,  as  a 
penetrating  illuminating  trend  in  psychologic  research  is  one  thing:  to  be 
investigated,  to  be  carefully  considered  and  evaluated  and  to  be  utilized.  The 
origin  of  the  neuroses  and  the  majority  of  the  psychoses  in  the  incest  complex 
is  another  thing:  to  be  denied,  to  be  despised  and  to  be  treated  with  contempt. 
If  the  cause  of  the  neuropsychoses  is  in  some  unadmitted  sex  desire,  the  way 
to  cure  it  is  to  remove  the  cause,  that  is,  to  admit  the  perversion  and  gratify 
it.  The  freudians  dare  not  say  this  now,  but  a  few  years  hence  they  will  say 
it  unless  God  in  his  infinite  wisdom  will  send  us  a  new  form  of  mysticism, 
and  we  are  ready  for  one  as  heretofore  the  visitations  have  occurred  in  waves 
about  thirty  years  apart.  When  it  comes,  our  appetites  for  the  supernatural 
will   be  temporarily   satisfied  by  this   more   alluring   pabulum. 

Dr.  Collins  echoed  the  sentiment  of  those  who  disparaged  the  discussion 
of  this  topic  from  the  point  of  view  of  levity,  from  the  point  of  view  of  ridicule 
or  from  the  point  of  view  of  pornography.  He  stated  that  for  twenty-five 
years  he  had  listened  to  Dr.  Mills  describe,  narrate  and  discuss  papers  before 
the  Society  but  he  had  never  listened  to  him  with  greater  admiration.  He 
had  never  been  more  willing  to  call  him  master  than  after  he  had  listened 
to  his  paper.  He  had  shown  a  grasp  of  the  subject  from  a  theoretic  point  of 
view  and  had  put  his  fingers  on  the  weak  spots  of  the  doctrine  and  of  the 
principles  and  of  the  argument,  and  in  a  measure  of  its  application,  as  few 
men  are  capable  of  doing. 

In  conclusion  Dr.  Collins  stated  that  no  one  could  injure  his  amour  propre 
by  calling  him  a  psychanalyst,  but  he  did  not  think  to  add  to  his  stature  by 
calling  himself  one. 

Dr.  Adolf  Meyer  of  Baltimore  did  not  believe  that  the  discussion  had  added 
materially  to  the  possibility  of  clearing  up  the  psychanalytic  question — about 
as  little  as  the  interesting  book  of  Mark  Twain's  had  settled  the  problem  of 
health  cults,  although  it  was  an  interesting  and  fascinating  product  of  a  man 
whom  we  honor,  respect  and  admire  very  much.  He  did  not  think  that  Mark 
Twain's  production  went  very  far  in  making  unnecessary  the  spreading  of 
the  Christian  science  movement  and  the  so-called  new  thought  idea.  He  felt 
much  the  same  way  about  Dr.  Mills'  remarkable  presentation. 

Dr.  Meyer  said  the  only  way  really  to  approach  this  problem  was  to  see 
that  we  actually  turned  to  that  with  which  psychanalysis  dealt — a  serious  study 
of  dynamic  psychology,  with  actual  work  rather  than  production  of  literature. 
Up  to  this  date  there  were  in  this  country  no  organizations  which  had  given 
an  unequivocal  practical  support  to  honest  work  on  dynamic  psychobiology ; 
hence,  the  principal  exploitation  came  through  uncritical  and  flashy  literature 
and  wholesale  rehearsals  in  colleges  to  interest  the  instructor  instead  of  getting 
students  to  do  actual  work.    He  thought  that  as  long  as  the  American  Medical 
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Association  published  editorials  with  so  little  recognition  of  the  efforts  of  those 
who  wanted  to  do  serious  work  in  the  study  of  personality  and  life  problems, 
as  long  as  the  financial  foundations,  which  seemed  to  be  the  only  sources  from 
which  money  could  be  obtained  for  medical  research,  were  adverse  even  to 
sincere  and  critical  attacks  on  this  field,  just  so  long  would  there  be  trouble 
from  laymen's  exploitation  of  psychanalysis. 

Dr.  Mills  mentioned  the  "Oedipus  complex."  Dr.  Meyer  said  that  he  had 
a  rather  strong  feeling  against  the  promiscuous  use  of  that  term,  but  his  feel- 
ings were  softened  rather  than  hardened  when  he  saw  it  misinterpreted  in 
this  sense.  Freud  found  himself  stirred  to  describe  a  life  situation  in  that  way, 
a  life  situation  which  makes  an  impression  on  people  because  it  touches  certain 
tendencies  and  fears  which  no  other  description  would  adequately  describe. 
He  used  the  Oedipus  myth  and  its  meaning  to  the  Greek  world  as  an  illus- 
tration of  the  potency  of  incest  fears.  Dr.  Mejer  said  that  this  was  true  of 
many  psychanalytic  terms.  Expressions  are  used  which  are  perhaps  bungling 
and  open  to  misinterpretations,  but  at  least  they  bring  out  new  facts  as  to  the 
native  tendencies  of  man.  We  could  not  reduce  all  these  concepts  to  the 
principles  of  reflex-physiology  of  a  necessarily  narrow  and  static  type.  Neither 
the  American  Neurological  Association  nor  any  other  association  should  close 
the  door  to  honest  attempts  to  find  new  terms  for  new  facts.  The  chief  aim 
should  be  to  see  that  there  were  means  furnished  to  study  those  facts,  and  that 
there  should  be  more  work,  rather  than  literature  and  scintilating  talk. 

Dr.  Charles  K.  Mills,*  of  Philadelphia,  in  replying  to  those  who  discussed 
and  criticized  his  paper,  said  that  it  first  must  be  emphasized  that  in  a  presen- 
tation of  a  subject  like  psychanalysis  to  a  medical  association,  time  did  not 
permit  of  its  thorough  and  elaborate  consideration. 

It  has  been  asserted  that  neurologists,  on  the  one  hand,  and  academic 
psychologists,  on  the  other,  are  not  fitted  to  pass  judgment  on  psychanalysis, 
but  if  those  who  are  in  favor  of  psychanalysis  and  who  practice  it  profes- 
sionally are  the  only  ones  who  have  a  right  to  speak  on  the  subject,  its  dis- 
cussion would  be  altogether  one  sided  and  would  not  tend  to  the  advancement 
of  the  truth.  A  correct  judgment  may  be  reached  by  a  careful  study  of  the 
literature  of  psychanalysis,  by  a  consideration  of  what  appears  to  be  its 
fundamental  principles  and  its  methods  of  practice,  and  by  observation  of  its 
effects  as  observed  in  the  profession  and  the  community. 

With  regard  to  Dr.  Mills'  personal  experience,  he  said  that  the  forms  of 
nervous  and  mental  diseases  which  have  received  most  attention  from  the 
psychanalysts  have  been  for  many  years  under  his  observation  and  care  both 
in  private  and  hospital  practice.  All  successful  neurologists  and  alienists  have 
been  in  a  broad  sense  psychanalysts :  Charcot,  Cowers,  Mitchell,  Seguin,  Janet, 
Prince  and  many  others  who  might  readily  be  named  have  been  among  those  who 
successfully  practiced  psychanalysis  and  psychotherapy  in  their  own  way.  The 
results  obtained  by  these  men  were  as  good  as  those  which  are  claimed  by 
the  psychanalysts  of  the  present  day. 

A  proper  attention  to  sexual  etiology  was  not  overlooked  by  the  men  of  this 
class.     Every  neuropsychiatrist  has  had  much  to  do  with  certain  varieties  of 

1.  At  the  meeting  of  the  Neurological  Association  at  Atlantic  City  the  time 
was  exhausted  before  Dr.  Mills  had  the  opportunity  of  replying  to  those  who 
discussed  his  paper.  The  manuscript  of  these  members  of  the  Society  has  been 
submitted  to  him  and  his  remarks  in  closing  the  subject  are  in  the  main  based 
on  this  manuscript. 
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sexual  neurasthenia,  or  sexual  anxiety  neuroses,  the  two  designations  cover- 
ing much  the  same  class  of  cases  although  a  separation  between  them  might 
in  some  instances  be  made.  In  former  days  as  in  the  present,  many  of  the 
cases  chiefly  exploited  in  freudian  literature  were  improved  or  were  cured, 
in  so  far  as  such  cure  was  possible,  by  well  known  physical  and  nonfreudian 
methods. 

Dr.  Mills  went  early  into  the  field  of  hypnotism  stimulated  largely  by  a 
knowledge  of  the  work  done  by  Charcot,  and  Richer  at  the  Salpetriere,  and  his 
experiences  in  this  field  should  he  believed  entitle  his  views  to  some  con- 
sideration. Hypnotism  and  psychanalysis  have  not  a  little  in  common,  a 
fact  which  has  been  clearly  recognized  by  such  analysts  as  Ferenczi  and  even 
by  Freud  himself,  although  the  latter  discarded  hypnotic  procedures  entirely 
as  he  advanced  in  his  study  of  psychanalysis. 

Dr.  Prince,  Dr.  MacCurdy  and  Dr.  Macfie  Campbell  lay  stress — too  much 
stress  Dr.  Mills  thought — on  what  they  asserted  was  his  too  great  use  of 
ridicule  in  attacking  freudian  psychanalysis.  He  would  simply  say  that  it 
was  not  his  intention  to  resort  largely  to  this  weapon,  sometimes  allowable, 
in  pronouncing  his  views  on  the  subject.  It  was  not  to  be  put  entirely  to 
Dr.  Mills'  account  if  some  of  his  auditors  in  some  places  chose  to  see  a 
humorous-  side  to  the  subject,  or  if  you  chose,  of  his  manner  of  presenting  it. 
If  not  to  freudian  psychiatrists,  at  least  to  many  thinking  men,  some  of  the 
interpretations  of  dreams  and  direct  analysis  to  be  found  in  psychanalytic 
literature  could  not  but  make  the  recorders  of  the  data  appear  to  be  too 
credulous  and  lacking  in  scientific  acumen. 

Is  it  to  be  held  against  him  if  others  like  himself  found  something  foolish 
or  absurd  in  the  alleged  symbolism  of  the  "tunnel  window"  incident?  Could 
he  be  seriously  criticized  because  of  his  allusion  to  Michael  Angelo  and  others 
who  have  been,  as  he  believed,  misrepresented  by  legends  to  their  artistic  pro- 
ductions? The  manner  in  which  Dr.  Mills  had  spoken  of  ancient  sophists 
comparing  their  terminology  with  that  of  modern  freudian  sophists  was  not, 
he  believed,  unjustifiable. 

Dr.  Mills  said  that  the  object  of  his  paper  was  not  simply  to  ridicule 
psychanalysis,  but  rather  to  give  in  a  series  of  briefly  presented  propositions 
his  main  reasons  for  disbelief  in  recent  psychanalysis  and  especially  freudian- 
ism.  It  might  be  well  for  him  to  recall  categorically  although  briefly  these 
propositions.  In  the  first  place,  he  spoke  of  the  tendency  to  mysticism  or 
semimysticism  as  evidenced  by  different  psychanalysts  and,  curiously  enough, 
as  regarded  by  different  members  of  the  psychanalytic  school  in  their  com- 
ments on  each  other.  He  also  spoke  of  their  undue  use  of  terminology,  a  sub- 
ject which  has  attracted  the  attention  of  others  both  abroad  and  in  this 
country.  The  differences  among  psychanalysts  in  their  interpretation  of  the 
unconscious,  their  incorrect  methods  of  making  use  of  dream  analysis,  and 
their  unwarranted  employment  of  sexual  or  phallic  symbolisms  in  both  dream 
and  direct  analysis  were  emphasized  by  him.  In  pointing  out  the  possible 
benefits  to  be  derived  from  psychanalysis,  Dr.  Mills  indicated,  although  very 
briefly,  the  fact  that  freudian  psychanalytic  literature  had  done  much  to  turn 
the  attention  of  the  profession  to  the  importance  of  the  sexual  factors  in  the 
investigation  of  psychoneurotics.  In  speaking  of  the  evils  of  psychanalysis. 
Dr.  Mills  called  attention  to  the  general  influence  of  the  propaganda  on  the 
moral  tone  or  fiber  of  the  profession  and  the  community,  and  he  also  spoke  of 
the  particular  evils  which  might  result  from  the  so-called  process  of  trans- 
ference, a  point  to  which  his  critics  had  given  but  little  attention.  With  regard 
to  the  subject  of  psychanalysis  and  the  experiences  of  the  recent  great  war. 
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he  was  largely  in  accord  with  his  critics  and  others  although  he  did  not 
think  that  psychanalytic  writers  had  given  sufficient  consideration  to  the 
question  of  the  influence  of  organic  factors  in  the  production  of  war  neuroses 
and  psychoses. 

The  word  "dynamic"  had  been  used  in  the  discussion  and  in  psychanalytic 
literature  in  a  sense  which  was  at  times  misleading.  Every  neuropsychiatrist 
recognizes  a  dynamic  psychology  and  a  dynamic  pathology,  but  the  psych- 
analysts  of  various  schools  at  times  use  this  term  in  a  way  that  tends  to 
the  inference  that  there  is  a  dynamism  which  has  no  structural  machinery 
back  of  it.  Dr.  Prince,  in  private  conversations  and  to  some  extent  in  public 
discussion,  has  shown  what  seems  to  Dr.  Mills  to  be  a  decided  tendency  to 
disregard  organic  neurology,  as  for  instance  in  his  impatience  to  give  it  any 
consideration  when  describing  such  subjects  as  hallucinations. 

Dr.  Prince  accords  high  praise  to  Freud  for  the  doctrine  of  repression  and 
conflict,  but,  after  all,  is  this  doctrine  of  repression  and  conflict — of  course, 
not  now  using  these  terms  simply  in  a  freudian  or  sexual  sense — any  more 
due  to  Freud  than  is  the  doctrine  of  the  unconscious  which  Prince  properly 
refers  to  a  group  of  philosophers  some  of  whom  long  preceded  Freud?  The 
idea  of  repression  and  conflict  permeates  psychologic  medicine  and  is  exem- 
plified in  much  that  has  been  written  about  such  a  simple  subject  as  worry, 
which  for  generations  has  been  so  frequently  presented  as  an  important  etio- 
logic  factor   in  psychoses   and  psychoneuroses. 

With  the  remarks  of  Dr.  Schwab  and  Dr.  McCarthy  Dr.  Mills  was  largely 
in  accord.  What  had  been  said  by  Dr.  Schwab  regarding  his  experiences  in 
France  during  the  war  coincided  with  the  views  of  Dr.  Mills  as  expressed 
in  the  body  of  his  paper.  Dr.  McCarthy  was  a  little  more  generous  than  Dr. 
Schwab  to  recent  psychanalysis  in  the  enumeration  of  his  war  experiences. 
Here  and  there  Dr.  McCarthy's  remarks  were  somewhat  delphic,  not  clearly 
favoring  either  the  psychanalysts  or  their  opponents. 

Both  Dr.  McCarthy  and  Dr.  Schwab  indicated  that  in  their  war  psycho- 
therapy they  used  the  older  so-called  "Mitchell  method"  quite  as  much  as  those 
of  psychanalysis. 

With  regard  to  the  remarks  of  Dr.  MacCurdy,  Dr.  Mills  had  little  to  say 
in  disagreement.  Dr.  MacCurdy  seemed  to  have  recognized  what  Dr.  Mills 
believed  he  had  recognized,  namely,  that  the  sexual  aspects  of  psychanalysis 
had  proved  a  dangerous  lure  to  many  in  the  community.  Dr.  Mills  believed 
that  three  requirements  given  by  Dr.  MacCurdy  for  successful  practice  of 
psychanalysis  were  those  which  would  be  requisite  for  any  method  of  treat- 
ment requiring  intelligence  on  the  part  of  the  patient. 

As  to  psychanalysis  passing  into  the  discard.  Dr.  Mills  thought  that  this 
was  true  with  regard  to  freudian  psychanalysis  although  it  was  quite  pos- 
sible that  it  might  to  some  extent  tend  to  recrudesce  as  spiritualism,  as  all 
other  false  medical  cults  had  a  tendency  at  times  to  show  their  heads  again. 

With  the  remarks  of  Dr.  Kirby,  Dr.  Mills  said  he  would  considerably  but 
by  no  means  fully  agree.  Dr.  Kirby  intimated  that  the  freudian  standpoint 
and  the  theory  of  pansexualism  had  been  largely  abandoned.  While  this  might 
be  true.  Dr.  Mills  felt  that  so  far  as  his  study  even  of  the  recent  literature  of 
the  subject  had  gone,  sexual  theories,  largely  freudian,  still  held  a'  prominent 
place  in  psychanalysis.  Dr.  Mills  said  he  did  not  attend  the  recent  meeting 
of  the  American  Psycho-Pathological  Association,  but  was  glad  to  hear  from 
the  speaker,  and  also  from  Dr.  Prince  and  others  that  the  freudian  shackles 
were  being  loosened. 
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With  regard  to  the  psychobiologic  approach  to  questions  like  the  nature 
of  the  psychoneuroses  and  neuroses,  Dr.  Mills  said  he  was  certainly  in  accord 
as  to  its  value,  but  simply  wished  to  insist  that  this  psychobiologic  approach 
should  not  be  restricted  too  much  to  purely  sexual  channels. 

Time  had  not  permitted  him  to  discuss  the  question  of  insanity  in  its 
relation  to  psychanalysis.  He  believed,  however,  that  the  general  statement 
of  the  preliminary  analysis  was  correct,  namely,  that  psychanalysis  had  not 
proved  a  success  in  the  therapy  of  mental  cases. 

Dr.  Mills  said  that  he  disagreed  with  Dr.  Kirby  when  the  latter  said  that 
there  was  nothing  of  the  mystic  element  in  psychanalysis.  Certainly  there 
should  be  nothing  of  this  kind  in  genuine  healthful  psychanalysis,  but  Dr. 
Mills  believed  that  he  had  made  clear  his  point  that  any  thoughtful  student 
of  the  well-known  literature  of  psychanalysis  could  not  help  see  in  it  a  ten- 
dency to  mysticism  and  he  would  like  again  to  call  attention  to  what  he 
referred  to  in  the  paper  as  presented,  namely,  that  some  of  the  strongest 
protagonists  of  psychanalysis  had  discovered  or  believed  they  had  discovered 
a  mystic  or  semimystic  element  in  the  work  of  their  confreres  of  some  other 
subdivision  of  the  general  psychanalytic  school. 

With  reference  to  the  remarks  of  Dr.  C.  Macfie  Campbell,  Dr.  Mills  said 
that  he  undoubtedly  in  his  practice  tried  to  discover  the  determinists  of  the 
symptoms  which  were  presented  by  his  patient.  Every  practitioner  of  neuro- 
psychiatry of  any  force  or  standing  does  this,  but  he  does  not  and  should  not 
lay  all  or  even  the  greatest  stress  on  the  sexual  history  of  his  patient 
unless  it  became  clear  in  his  investigations  that  it  was  this  which  played  the 
chief  role.  As  in  the  reference  made  by  Dr.  Campbell  to  the  father  of  Darwin, 
it  is  certainly  desirable  in  studying  the  affections  of  nervous  women  and 
everybody  else  to  get  a  sympathetic  insight  into  the  causes  of  their  nervous- 
ness, but  does  this  mean  freudian  psychanalysis?  One  of  Dr.  Mills'  objections 
was  to  the  prolonged  pfobing  to  which  patients  were  often  subjected,  if  he 
was  to  judge  from  the  literature  of  psychanalysis  and  from  conversations  both 
with  psychanalysts  and  their  patients.  He  hardly  thought  it  necessary  to 
take  weeks,  months  and  even  years  to  get  a  sympathetic  insight  into  the  nature 
of  a  case.  He  was  sure  in  some  instances  of  which  he  had  knowledge  that  this 
prolonged  probing  had  done  more  harm  than  good.  Dr.  Mills  thought  that 
Dr.  Campbell  had  misunderstood  his  allusions  to  heredity.  It  was  in  connection 
with  the  views  of  Jung  as  emphasized  by  Nicoll  that  he  had  spoken  of  this 
subject.  These  gentlemen  seemed  to  build  up  out  of  the  unconscious  of  many 
generations  a  pet  theory  of  the  unconscious.  One  does  not  inherit  the  uncon- 
scious, what  one  does  inherit  is  traits,  trends  and  tendencies. 

Dr.  Mills  agreed  largely  with  all  that  Dr.  Collins  had  said  except  of 
course  his  too  complimentary  remarks  about  himself.  He  thought  he  was 
right  about  neoplatonism,  which  was  in  a  way  a  corroboration  of  the  views 
expressed  in  his  paper.  He  believed  also  that  the  too  ardent  pursuit  of  sexual 
psychanalysis   certainly  tended  to  undermine   ethics   and  perhaps    Christianity. 

If  Dr.  Meyer  in  his  reference  to  Mark  Twain  had  Dr.  Mills  in  mind  he 
would  only  say  that  he  thought  that  Dr.  Meyer  had  been  a  little  hard  on  this 
distinguished  humorist  with  whom  Dr.  Mills  said  he  had  no  right  to  be  classed. 
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During  the  encephalitis  epidemic  of  the  winter  of  1919-1920  and 
subsequent  endemic  period,  the  author  had  the  opportunity  to  study 
a  considerable  number  of  cases  and  has  been  able  in  most  instances  to 
keep  track  of  them  for  periods  varying  from  a  few  months  to  a  year 
and  a  half  or  even  longer. 

A  diagnosis  of  epidemic  encephalitis  was  made  seventy-eight  times, 
the  date  of  onset  of  the  disease  being  as  follows:  In  1919:  June  1, 
September  1,  October  2,  November  7,  December  6;  in  1920:  January 
15;  February  6,  March  8,  April  3,  May  5,  June  2,  July  4,  August  1, 
September  3,  November  2,  December  2;  in  1921 :  January  4,  February 
2  and  March  4.  It  will  be  seen  that  the  curve  of  seasonal  incidence  of 
the  epidemic  rose  in  the  late  fall,  reached  its  maximum  in  midwinter 
and  declined  during  the  spring. 

Approximately  one  third  of  these  patients  were,  for  a  variable  period 
of  time,  directly  under  the  care  of  the  author.  The  balance  were  seen 
in  consultation;  some  were  reexamined  months  after  the  onset,  the 
end-results  in  the  rest  being  reported  through  the  courtesy  and  coopera- 
tion of  their  attending  physicians. 

THREE     GROUPS     OF     END-RESULTS 

The  end-results  naturally  fall  into  three  groups:  (1)  complete 
recovery,  (2)  incomplete  recovery,  and  (3)  death. 

Group  1. — This  includes  all  patients  recovering  from  the  infection 
and  showing  no  symptoms  or  sequelae  after  several  months. 

Nine  cases  cannot  be  considered  in  this  group  as  there  has  been 
no  late  examination  of  four  patients  (known  to  be  alive),  and  five 
more  are  of  too  recent  development  to  be  included,  although  they  will 
in  all  probability  recover  and  be  in  either  Group  1  or  Group  2. 

Of  the  remaining  sixty-nine  cases,  nineteen,  or  27.5  per  cent.,  have 
completely  recovered. 

Group  2. — Of  the  known  incomplete  recoveries,  there  are  thirty 
out  of  sixty-nine  cases,  or  43.5  per  cent. 

Although  diplopia  is  such  a  frequent  early  symptom,  no  strabismus 
was  found  in  any  of  the  cases  as  a  late  effect,  while  a  dilated  and  inactive 
or  sluggish  pupil  was  present  in  three  patients  after  five,  nine  and  ten 
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months,  respectively.  This  is  in  accord  with  the  observation  of  Woods  ^ 
and  others  that  the  return  to  normal  of  the  intrinsic  eye  muscles  is 
slower  than  that  of  the  extrinsic  muscles. 

Mental  symptoms  persisted  in  one  case  after  nine  months,  in  a 
second  after  eleven  months,  and  a  third  case  seen  nearly  a  year  ago, 
has  recently  been  sent  to  a  hospital  for  the  insane.  Still  another  patient, 
not  included  in  the  series,  was  seen  at  the  State  Hospital  for  the  Insane 
at  Medical  Lake.  This  patient,  a  girl  aged  18  years,  had  a  right 
hemiplegia  with  athetosis  and  marked  dementia  as  the  result  of  a 
typical  encephalitis  occurring  eighteen  months  previously. 

Epileptiform  convulsions  persisted  in  four  patients  after  five, 
eleven,  twelve  and  fourteen  months.  Unilateral,  clonic,  rhythmic  spasm 
of  the  muscles  of  mastication  was  present  in  one  case  after  eighteen 
months,  and  a  marked  intention  tremor  of  the  facial  muscles  of  one 
side  persisted  in  another  patient  after  seven  months. 

In  one  patient  tremor,  asthenia  and  a  general  slowing  of  movement 
remained  after  six  months.  In  another  case,  that  of  a  man,  aged  40, 
dizziness,  weakness  of  the  left  side  of  the  face,  widening  of  the  left 
palpebral  fissure,  slowness  of  movement  and  intention  tremor  of  the 
right  hand,  were  present  ten  months  after  the  onset  of  the  infection. 

A  man,  aged  36,  developed  the  paralysis  agitans  syndrome  at  the 
time  of  a  relapse,  the  symptoms  persisting,  unabated,  fifteen  months 
later.  A  second  typical  picture  of  paralysis  agitans  was  observed  in  a 
man  of  38  years,  thirteen  months  after  his  encephalitis  infection. 

A  man,  after  eight  months,  had  neuralgic  pain  in  one  fifth  nerve 
distribution,  Romberg  sign,  lost  abdominal  reflexes  and  loss  of  pain  and 
temperature  sense  over  the  right  upper  and  lower  extremities  and  right 
half  of  the  trunk. 

Another  interesting  end-result  was  noted  in  a  man  of  50,  who  after 
one  year  had  marked  asthenia,  excessive  salivary  secretion,  weakness 
of  the  right  side  of  the  face  and  intention  tremors  of  the  tongue,  lips 
and  fingers. 

Spastic  diplegia  was  present  in  two  patients  as  an  end-result,  and 
another  instance  of  permanent  motor  paralysis  (hemiplegia)  has 
already  been  referred  to  in  connection  with  persistent  mental  symptoms. 

Bulbar  crises  were  observed  in  a  child  as  late  as  eleven  months  after 
the  onset  of  the  infection. 

In  addition  to  the  sequelae  described,  several  adults  presented 
marked  neurasthenoid  symptoms  with  insomnia  and  periods  of  depres- 
sion persisting  for  a  long  time  after  the  disappearance  of  the  orgfanic 
symptoms. 

1.  Woods,  H.:  Cases  of  Lethargic  Encephalitis,  Arch,  of  Ophthal.  48:536 
(Nov.  19)   1920. 
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Group  3. — There  were  nineteen  deaths  in  the  entire  series  of  seventy- 
eight  cases,  giving  a  mortality  of  24  per  cent.  The  average  duration 
of  the  disease  at  the  time  of  death  was  four  weeks.  The  earHest 
occurred  on  the  eighth  day,  the  latest  at  four  months. 

One  fact  stands  out  clearly — that  children  and  young  adults  resisted 
the  infection  much  better  than  those  of  middle  life  or  old  age.  Thus, 
thirteen  of  the  nineteen  deaths  were  in  patients  over  40  and  only  one 
death  occurred  in  a  patient  under  20  years  of  age. 

Although  75.6  per  cent,  of  the  cases  did  not  succumb  to  the  infection, 
it  is  rather  striking  that  nearly  half  of  this  number  presented  symptoms 
directly  traceable  to  the  disease  after  many  months  had  elapsed,  and  it 
is  certain  that  a  considerable  proportion  of  these  symptoms  are  of  a 
permanent  character. 

A  favorable  or  unfavorable  prognosis  could  not  be  made  from  the 
character  or  severity  of  the  initial  symptoms,  as  sometimes  a  patient 
with  mild  symptoms  at  the  onset  would  have  a  severe  relapse  and  a 
fatal  termination,  while  other  patients  with  cases  apparently  unfavor- 
able at  the  beginning  would  make  a  good  recovery.  This  was  true 
even  when  bulbar,  severe  choreopsychotic  or  meningo-myelitic  symp- 
toms were  present.  In  general,  it  may  be  said  that  simple,  uncom- 
plicated ocular  cases  gave  the  best  prognosis,  although  one  patient 
with  such  a  case  had  a  severe  relapse  with  subsequent  bulbar  and 
spinal  symptoms. 

ASSOCIATION     WITH     PREGNANCY 

Two  of  the  patients  were  pregnant.  One  woman,  seven  months 
pregnant  when  she  contracted  the  infection,  died  shortly  after  the 
symptoms  of  encephalitis  developed.  The  other  patient,  in  the  earlier 
months  of  pregnancy,  recovered  and  was  subsequently  delivered  of  a 
healthy  child  at  term  by  cesarean  section.  Her  physician,  Dr.  Bumgarner, 
of  Harrington,  recently  reported  that  both  mother  and  child  are  still 
living,  the  mother  having  spastic  diplegia  as  a  result  of  the  infection. 

AGE     OF     OCCURRENCE 

That  epidemic  encephalitis  may  occur  at  any  age  is  shown  by  the 
following  figures :  Five  patients  in  the  series  contracted  the  disease  in 
the  .first  decade ;  eleven  in  the  second ;  fourteen  in  the  third ;  ten  in  the 
fourth ;  eighteen  in  the  fifth ;  twelve  in  the  sixth ;  five  in  the  seventh ; 
two  in  the  eighth;  and  one  in  the  ninth.  The  youngest  patient  was 
16  months  and  the  oldest  82  years. 

RELATION     TO     INFLUENZA 

The  author  has  no  definite  figures  to  oflfer  regarding  the  association 
of  the  two  infections.     The  number  of  the  patients  with  encephalitis 
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who  had  a  prior  attack  of  influenza  was  probably  no  greater  than  the 
average  incidence  of  influenza  in  the  community.  On  the  other  hand, 
it  was  observed  that  in  a  considerable  proportion  of  the  cases  there 
was  a  history  of  a  mild  nasopharyngeal  infection  at  the  onset  of  the 
encephalitis,  unaccompanied  by  the  characteristic  grippal  fever,  backache 
and  prostration,  variously  described  as  mild  tonsillitis,  cold,  sore  throat, 
cold  in  the  head,  etc.  In  still  another  group  ot  patients  there  was  an 
entire  absence  of  anything  suggesting  inflammation  of  the  naso- 
pharyngeal mucosa. 

It  may  be  of  interest  to  note  here  that  only  one  case  of  true  acute 
anterior  poliomyelitis  came  to  the  author's  attention  during  the  entire 
period  of  the  encephalitis  epidemic. 

LABORATORY     FINDINGS 

When  the  blood  was  examined  early  in  the  course  of  the  infection, 
a  moderate  leukocytosis  was  the  rule,  the  average  for  the  series  being 
11,775.  The  highest  count  was  22,000,  dropping  rapidly  to  11,400. 
About  one  third  of  the  cases  examined  gave  no  change  in  the  blood 
picture. 

The  author's  experience  with  regard  to  examination  of  the  cerebro- 
spinal fluid  accords  with  that  of  other  observers.  When  examined  early 
in  the  course  of  the  disease,  there  was  usually  some  change,  such  as 
an  increased  cell  count,  an  increase  in  the  globulin  content  and  increased 
presssure.  To  this  there  were  exceptions,  such  as  a  normal  fluid  even 
when  the  examinations  had  been  made  within  the  first  few  days  of  the 
disease,  and  marked  changes  occurring  some  months  after  the  onset. 

As  a  rule,  the  cell  count  did  not  exceed  10  per  cubic  millimeter.  In  a 
few  it  was  30  to  40  per  cubic  millimeter,  in  others  100,  and  in  one  case 
during  a  marked  relapse  two  months  after  the  onset,  the  cell  count  on 
two  occasions  was  250  and  300,  respectively.  These  counts  were  made 
by  competent  laboratory  workers  and  are  so  exceptional  as  to  be  worthy 
of  special  mention. 

The  spinal  fluid  in  a  patient  seen  in  consultation  with  Dr.  Bird  was 
most  unusual.  It  was  obtained  with  difficulty  and  resembled  mucous 
in  appearance  and  consistency.  When  examined  under  the  microscope 
no  cells  or  bacteria  were  found,  and  all  cultures  were  negative.  The 
fluid  was  not  of  a  yellowish  color,  as  in  Froin's  syndrome. 

The  Lang  colloidal  gold  test  was  not  made  in  a  sufficient  number 
of  cases  to  warrant  any  conclusions  being  drawn. 

TEMPERATURE 

Usually  there  was  at  least  a  slight  febrile  curve,  100,  101  or  102. 
This  usually  appeared  at  the  onset,  but  sometimes  would  be  delayed 
for  one  or  two  weeks.     Several  patients  had  a  temperature  reaching 
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104  and  others  presented  no  temperature  change  at  all,  although  in 
some  instances  there  may  have  been  a  slight  temperature  rise  before 
they  were  seen  by  the  attending  physician.  One  patient  with  an  unmis- 
takable case  of  encephalitis  with  diplopia  and  optic  neuritis  was  in  the 
hospital  as  a  pupil  nurse  when  she  contracted  the  disease  and  her 
temperature  was  carefully  watched  from  the  onset,  but  at  no  time  did 
it  deviate  from  the  normal.  Another  patient  had  a  temperature  curve 
resembling  that  of  typhoid  fever  both  as  to  course  and  duration. 

SYMPTOMS 

So  much  has  been  written  of  the  various  symptoms  and  clinical 
types  of  encephalitis  that  the  author  will  not  take  up  much  time  with 
a  discussion  of  this  phase  of  the  subject,  feeling  strongly  that  the 
disease  should  be  regarded  broadly  as  a  generalized  infection  of  the 
central  nervous  system,  and  that  something  is  lost  when  we  attempt 
to  separate  it  into  special  clinical  types. 

A  few  points,  however,  appear  worthy  of  mention.  Of  general 
symptoms,  fever  was  the  most  common,  headache  next  in  frequency 
(50  per  cent.),  vertigo  and  vomiting  following  in  equal  proportion 
{27. S  per  cent.). 

Of  the  special  symptoms,  those  referable  to  the  eye  were  by  far  the 
most  frequent,  something  over  80  per  cent,  of  all  cases  examined 
presenting  some  ocular  symptom  or  combination  of  symptoms.  Of 
these,  diplopia,  ptosis,  pupillary  inequality  and  nystagmus  occurred  in 
frequency  in  the  order  named.  Optic  neuritis  was  found  in  only  three 
patients,  although  a  fundus  examination  was  made  in  almost  every 
case.    Transient  hemianopsia  was  complained  of  by  two  patients. 

Next  in  order  of  frequency  were  either  delirium  or  confusion 
(46.25  per  cent.)  and  some  manifestation  of  increased  motor  irritability 
(45  per  cent.).  Muscular  twitching,  tremors,  choreiform  movements, 
convulsions  and  athetosis  appeared  in  the  order  named.  Hiccup  was 
present  in  a  small  percentage  of  cases. 

The  author  was  unable  to  obtain  any  history  of  lethargy  in  several 
cases,  and  considers  it  of  less  importance  clinically  than  mental 
confusion,  cranial  nerve  involvement  or  increased  muscular  irritability. 
Euphoria  was  not  infrequently  observed,  when  present  usually  preceded 
the  lethargy  and  was  generally  of  comparatively  short  duration.  The 
author's  observations  regarding  euphoria  differ  from  those  of  Kirby 
and  Davis,^  who  frequently  noted  euphoria  after  a  lethargic  or  delirious 
phase  and  not  as  an  early  symptom. 

2.  Kirby  and  Davis :  Psychiatric  Aspects  of  Epidemic  Encephalitis,  Arch. 
Neurol.  &  Psychiat.  5:491   (May)   1921. 
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Radicular  pains  were  present  in  36.2  per  cent,  of  the  patients,  and 
were  often  described  by  the  patients  as  being  electric  or  shock-like  in 
character.  Paresthesias  were  not  infrequent,  but  actual  sensory 
diminution  or  loss  was  rare. 

Involvement  of  the  facial  muscles  of  expression  was  noted  in  27.5 
per  cent,  of  cases,  usually  unilateral,  while  disturbance  of  either  the 
sensory  or  motor  division  of  the  fifth  nerve  was  comparatively  rare, 
seen  only  in  four  or  five  patients. 

Bulbar  symptoms  were  present  in  eleven  patients. 

Some  abnormality  of  the  abdominal  reflexes  occurred  with  sufficient 
frequency  to  render  this,  in  the  opinion  of  the  author,  a  most  important 
diagnostic  symptom.  Complete  absence  of  all  abdominal  reflexes  was 
noted  in  eighteen  patients,  in  three  the  reflexes  were  absent  on  one  side 
and  diminished  on  the  opposite  side,  in  one  case  they  were  absent  on 
one  side  and  normal  on  the  other  side,  in  three  instances  they  were 
diminished  on  one  side  and  normal  on  the  other  and  in  one  instance 
markedly  diminished  on  both  sides.  The  author  regrets  that  he  has  no 
accurate  figures  to  offer  relative  to  this  symptom,  owing  to  the  fact 
that  several  of  the  cases  were  not  seen  until  some  time  after  the  onset 
of  the  infection,  and  in  some  instances  the  patients  were  ambulatory 
and  not  completely  disrobed  for  examination.  Therefore,  the  per- 
centage of  cases  (33  per  cent.)  with  demonstrable  changes  in  the 
abdominal  reflexes  is,  in  all  probability,  much  lower  than  the  actual 
incidence  of  occurrence. 

Nine  of  the  series  had  pronounced  spinal  symptoms,  one  case  was 
clinically  an  acute  myelitis  without  any  organic  cerebral  symptoms,  but 
cleared  up  rapidly  and  completely. 

Thyroiditis  developed  during  convalescence  in  one  patient,  and 
was  the  only  instance  of  gross  thyroid  involvement  in  the  series. 

MENTAL     DISTURBANCE 

In  the  cases  studied  there  was  no  pathognomonic  or  diagnostic 
mental  picture.  Like  the  physical  symptoms,  the  mental  symptoms  were 
protean  in  their  manifestations,  yet  could  be  classified  either  in  the 
delirium,  confusion  or  stupor  group,  or  as  dementia.  The  exaltation 
and  depression  did  not  present  the  characteristic  features  of  the  manic- 
depressive  psychosis,  but  were  similar  to  the  mental  state  common  to 
intoxications.  The  confusion  differed  in  no  sense  from  that  common 
in  infection — exhaustion  psychosis  and  the  delirium,  while  at  times 
superfically  resembling  mania,  always  presented  some  disorientation 
and  amnesia.  The  same  may  be  said  of  the  so-called  lethargy  or  stupor, 
although  as  pointed  out  by  Jones  and  Raphael,^  the  lethargic  state  to 

3.  Jones  and  Raphael:  The  Psychiatric  Features  of  So-Called  Lethargic 
Encephalitis,  Arch.  Neurol.  &  Psychiat.  5:150-165   (Feb.)   1921. 
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which  they  apply  the  term  "substup'jrous  stage"  was  strongly  sugges- 
tive of  the  disorder  and  of  all  the  various  psychiatric  phases  of  the  dis- 
ease was  the  most  characteristic.  When  quantitative  mental  change 
appeared  in  the  acute  stage,  it  suggested  paresis.  When  occurring  as 
an  end-result,  it  was  indistinguishable  from  any  terminal  dementia. 
In  one  case  the  mental  picture  suggested  the  mental  enfeeblement  of 
dementia  praecox. 

EPILEPTIFORM     ATTACKS 

That  epileptiform  attacks,  either  jacksonian  or  general,  may  occur 
as  the  sole  neurologic  manifestation  of  epidemic  encephalitis,  appears 
not  only  possible  but  probable.  During  the  height  of  the  epidemic,  the 
author,  on  several  occasions,  was  called  on  to  examine  patients  with 
convulsive  attacks  as  the  chief  or  only  neurologic  symptom.  These 
patients  presented  no  evidence  of  idiopathic  epilepsy,  brain  tumor, 
syphilis,  kidney  disease  or  cardiovascular  disturbance. 

In  certain  instances,  epileptiform  attacks  were  the  chief  manifesta- 
tion but  were  associated  with  other  slight,  but  unmistakable  symptoms 
of  encephalitis,  so  there  was  no  difficulty  in  arriving  at  a  diagnosis. 
These  cases  constitute  what  may  be  termed  an  intermediate  group, 
pointing  the  way  toward  the  acceptance  of  a  group  presenting  only 
epileptiform  attacks  clinically. 

The  following  cases  illustrate  the  intermediate  group : 

Case  1. — F.  W.  K.,  a  white  man,  aged  48,  manufacturer  and  fruit  grower, 
while  shaving,  his  right  arm  suddenly  drew  up  and  his  head  turned  to  the  left. 
He  did  not  lose  consciousness  and  in  a  few  minutes  was  apparently  all  right. 
Following  this  he  had  considerable  headache  and  occasional  vomiting,  and 
within  the  next  two  or  three  weeks  developed  neuralgia-like  pains  in  the  upper 
and  lower  jaws  on  the  left  side  and  occasional  sensations  which  he  described 
as  "electric  shocks,"  on  the  left  side  of  his  chest.  On  examination  he  presented 
a  slight  Romberg  sign  and  unequal  knee  jerks,  the  right  being  somewhat 
exaggerated.  On  testing  for  the  Babinski  sign,  the  left  great  toe  responded 
normally  in  flexion,  but  the  right  great  toe  made  no  response  in  either  direction. 

The  eyegrounds  were  normal ;  urine  normal  and  spinal  fluid  examination 
(two  weeks  after  the  onset),  including  Wassermanii  and  colloidal  gold  test, 
was  negative.  Heart  and  blood  pressure  were  normal.  Although  complaining 
of  being  readily  fatigued  and  of  stiffness  in  his  neck,  he  had  no  further  symptoms 
and  in  a  few  weeks  was  apparently  well  and  conducting  his  business  as  usual. 

Case  2. — I.  D.  L.,  a  white  boy,  aged  7  years,  referred  by  Dr.  H.  E.  Wheeler, 
just  prior  to  Christmas,  1919,  had  developed  a  spasm  of  the  muscles  of  the 
left  side  of  the  face,  without  loss  of  consciousness.  Later,  he  had  general 
convulsions  with  unconsciousness.  Twitching  of  the  muscles  of  the  left  side 
of  the  face  recurred  at  frequent  intervals.  There  was  some  fever  at  the  onset 
when  examined,  Jan.  19,  1921.  In  addition  to  the  muscular  twitching  and 
convulsive  attacks  there  was  definite  weakness  of  the  external  rectus  muscles 
of  the  left  eye.    Xo  other  neurologic  S3mptoms  were  present. 
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There  was  a  leukocytosis  of  11,000.  The  cerebrospinal  fluid,  including  a 
Wassermann  test,  was  negative;  also  the  urine.  An  ophthalmologic  examination 
revealed  no  optic  neuritis.  This  patient  continued  to  have  convulsions,  dimin- 
ishing in  frequency,  as  late  as  November,  1920. 

To  avoid  multiplying  histories  we  will  limit  the  reports  of  convulsive 
seizures  unaccompanied  by  other  neurologic  symptoms,  to  two  cases. 

Cask  3. — P.  K.,  a  pharmacist,  aged  42  years,  referred  by  Dr.  S.  B.  Hopkins, 
had  had  a  series  of  convulsions  commencing  in  December,  1918,  and  continuing 
until  the  spring  of  1920,  when  they  ceased.  The  attacks  were  characterized  by 
unconsciousness,  generalized  convulsions,  and  were  followed  by  transient 
amnesia.  He  had  bitten  his  tongue  but  never  voided  urine  during  an  attack. 
He  stated  that  at  times  he  would  feel  as  if  his  eyes  were  crossed,  yet  he  had  no 
diplopia  and  no  objective  eye  symptoms. 

He  was  married  and  had  one  healthy  child.  There  was  no  history  of  prior 
illness  except  pneumonia  five  years  ago  and  an  occasional  cold.  The  family 
history  was  negative  as  to  epilepsy  or  other  nervous  or  mental  disease. 

A  careful  neurologic  examination  was  entirely  negative,  and  Dr.  Hopkins 
reported  nothing  abnormal  on  ophthalmologic  examination.  The  urine  was 
negative  on  repeated  examinations.  The  cerebrospinal  fluid  gave  a  cell  count 
of  25  per  cubic  millimeter,  no  increase  in  globulin,  colloidal  gold  reaction 
0000000000,   Wassermann  negative   in   dilutions  of  0.3,  0.5  and    1   c.c. 

Case  4. — W.  E.,  a  merchant,  aged  42,  referred  by  Dr.  A.  A.  Mathews,  com- 
plained of  headache,  general  weakness  and  convulsive  attacks.  The  first  attack 
occurred  in  September,  1919.  Since  then  the  attacks  have  recurred  at  intervals 
varying  from  one  or  two  a  week  to  one  in  two  or  three  months.  They  also 
varied  as  to  type.  The  first  occurred  while  he  was  walking  along  the  street 
and  consisted  in  a  feeling  as  if  the  whole  body  were  asleep,  which  lasted  for 
only  a  few  seconds.  Some  of  the  spells  have  been  characterized  by  loss  of 
consciousness,  falling,  muscular  rigidity  and  spasm.  Other  attacks  have  con- 
sisted of  a  drawing  up  of  the  right  arm  and  rigidity  of  the  right  leg  with 
clonic  spasm  of  the  arm  and  no  disturbance  of  consciousness. 

He  had  considerable  intermittent  headache,  occasional  vomiting  and  slight 
dizziness. 

Careful  neurologic  examination  revealed  nothing  definite.  There  was 
possibly  a  slight  weakness  of  the  right  side  of  the  face>  but  this  was  open  to 
question.  A  blood  Wassermann  reaction  was  negative  and  a  spinal  fluid  exam- 
ination was  negative  as  to  the  Wassermann  and  colloidal  gold  test,  showing 
no  increase  in  globulin.  There  were  27  cells  per  cubic  millimeter.  The  urine 
had  a  slight  trace  of  albumin  on  one  test  and  at  another  time  contained  a  few 
hyaline  casts. 

The  heart  sounds  were  normal ;  blood  pressure  normal.  Dr.  O.  M.  Rott 
reported  no  evidence  of  optic  neuritis  or  other  fundus  abnormality. 

This  patient  was  kept  under  observation  for  some  time  and  since  then  has 
been  kept  track  of  through  correspondence.  He  reports  gradual  improvement 
with  disappearance  of  the  headache  and  diminished  frequency  of  the  attacks. 

While  anticipating  and  fully  realizing  the  possible  criticism  and 
objections  to  the  diagnosis  in  the  cases  cited,  the  author  holds  that  the 
occurrence  of  these  several  clinical  pictures,  together  with  other  similar 
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ones,  during  an  epidemic  of  encephalitis,  makes  for  the  consideration, 
if  not  for  the  acceptance  of  his  hypothesis. 

RELAPSES 

In  looking  over  my  case  histories  with  reference  to  relapses,  I  find 
that  they  were  of  frequent  occurrence,  bore  no  definite  relation  to  the 
severity  of  the  initial  symptoms,  could  occur  when  the  patient  had 
apparently  recovered  and  many  months  after  the  onset.  Further,  it 
was  not  unexpected  to  note  that  many  of  the  relapses  could  be  directly 
traced  to  overexertion  or  fatigue  of  the  patient. 

Cask  5. — A.  L.  ^IcC,  a  man,  aged  49,  referred  by  Dr.  Bertling.  developed 
the  characteristic  root  pains  during  the  latter  part  of  April,  1919,  rapidly 
followed  by  diplopia,  fever,  vertigo,  twitching  of  the  facial  muscles,  somnolence 
and  mental  confusion.  He  had  apparently  recovered  and  took  a  long  automobile 
ride  on  or  about  July  3,  1919.  When  seen  on  July  7,  he  was  in  a  katatonic 
state,  lying  with  the  extremities  flexed.  If  an  arm  was  raised  he  would  allow 
it  to  remain  in  that  position  indefinitely.  His  speech  resembled  that  of  paralysis 
agitans,  the  face  was  masklike  and  he  had  a  passive  tremor  of  the  hands. 
The  abdominal  reflexes  w^re  lost.  The  spinal  fluid  showed  the  characteristic 
findings  and  was  under  increased  pressure.  The  Wassermann  reaction  was 
negative. 

Case  6. — G.  H.,  a  young  woman,  aged  20,  a  nurse,  referred  by  Dr. 
Francis  Rose,  became  ill  Aug.  1,  1920,  with  headache  and  nausea.  When 
examined  one  week  later  she  presented  no  symptoms  of  involvement  of  the 
nervous  system,  except  partial  ptosis  of  the  right  upper  lid.  She  acted  as 
if  overstimulated  mentally,  had  an  abnormally  slow  pulse  rate  (47,  normal 
pulse  80).  There  were  8,600  leukocytes.  The  spinal  fluid  was  under  increased 
pressure  with  3  to  5  cells  per  cubic  millimeter.  This  patient  made  an  apparently 
rapid  recovery  and  was  up  and  about  the  hospital  by  the  end  of  the  month.  She 
then  had  a  relapse  and  developed  marked  headache,  vertigo  and  optic  neuritis, 
the  latter  persisting  until  the  latter  part  of  October. 

Case  7. — F.  F.,  a  young  woman,  aged  20,  referred  by  Dr.  Brazeau,  became 
ill  about  Jan.  15,  1920,  with  headache,  blurring  of  vision  and  marked  inequality 
of  pupils  associated  with  what  she  described  as  a  cold  in  her  head.  She  promptly 
recovered  except  for  intermittent  headaches,  which  she  believed  due  to  eye 
strain  and  for  which  she  consulted  Dr.  Brazeau  in  May.  When  examined, 
May  27,  the  left  pupil  was  widely  dilated  and  reacted  sluggishly  to  light  and 
accommodation.  There  was  widening  of  the  left  palpebral  fissure,  slight 
weakness  of  the  lower  left  side  of  the  face,  and  the  tongue  protruded  slightly 
to  the  left.  She  had  some  thickness  at  times  in  her  speech.  The  following  day, 
she  developed  dizziness  and  pathologic  drowsiness,  falling  asleep  in  the  theater. 

Case  8. — K.  C,  a  woman,  a  teacher,  aged  24,  just  before  Christmas,  1918, 
developed  a  condition  diagnosed  as  tonsillitis.  At  this  time  she  saw  double. 
-After  three  days  the  so-called  tonsillitis  and  the  diplopia  disappeared  and  she 
resumed  teaching.  During  the  last  week  in  January,  1919,  she  had  a  relapse 
and  when  examined  February  7,  she  had  unequal  pupils,  weakness  of  the  right 
external  rectus,  drooping  of  the  right  lid,  smoothing  out  of  the  right  side  of  the 
face,  general  paresis  of  the  extremities  and  back  muscles  with  a  double  Babinski 
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sign.  Speech  was  almost  indistinguishable.  She  was  confused  mentally.  The 
spinal  fluid  contained  6  cells  per  cubic  millimeter  and  increased  globulin.  The 
leukocytes  were  14,200.    Later  she  made  complete  recovery  and  is  now  teaching. 

Other  patients  in  the  series  had  relapses,  but  the  foregoing  are 
fairly  illustrative. 

PATHOLOGY 

No  unusual  pathologic  findings  were  observed  except  in  one  instance, 
a  case  necropsied  by  Dr.  Frederick  Epplen.  Beside  the  usual  brain 
picture  of  encephalitis,  there  was  considerable  exudate  on  the  inein- 
branes  over  the  vertex,  involving  both  hemispheres.  In  an  area  more 
or  less  circumscribed  by  adhesions  between  the  leptomeninges  and  the 
dura,  the  meninges  were  putty-like  in  color  and  consistency,  in  striking 
contrast  to  the  usual  postmortem  appearance. 

DIAGNOSTIC     DIFFICULTIES 

Being  so  far  removed  from  the  centers  of  scientific  supremacy  and 
intellectual  in,fallibility,  the  author  unblushingly  admits  that  in  his 
study  of  encephalitis  he  has  been  frequently  perplexed  and  has  made 
mistakes. 

The  first  case  of  encephalitis  that  came  to  his  attention  was  diagnosed 
as  brain  tum.or  and  an  unfavorable  prognosis  given.  The  patient,  a 
child,  thereupon  made  a  prompt  recovery,  much  to  the  author's  personal 
pleasure  but  professional  chagrin.  In  another  case  presenting  a  hemi- 
paresis  and  marked  somnolence,  without  optic  neuritis  or  any  consid- 
erable headache,  the  diagnosis  was  in  doubt  until  the  necropsy,  when 
a  small  glioma  was  found  in  the  right  frontal  lobe. 

Another  patient  presented  clinically  a  typical  picture  of  epidemic 
encephalitis  and  for  a  time  was  considered  as  having  this  disease,  but 
subsequently  proved  to  have  a  case  of  barbital  poisoning.  The  difficulty 
of  diflferentiating  between  barbital  poisoning  and  epidemic  encephalitis, 
unless  a  history  of  the  taking  of  the  drug  could  be  obtained,  has  been 
emphasized  by  other  writers. 

Probably  the  greatest  difficulty  experienced  was  in  differentiating 
between  encephalitis  of  the  apoplectiform  type  and  true  apoplexy,  and 
between  convulsive  seizures  due  to  encephalitis  and  those  resulting 
from  other  causes.  At  times  it  was  only  after  repeated  laboratory 
examinations  or  watching  the  development  and  course  of  the  condition 
that  a  positive  diagnosis  could  be  determined. 

Like  Gwyn,*  the  author  would  emphasize  the  value  of  the  history 
of  the  onset  and  course  of  the  disease  as  diagnostic  helps. 

4.  Gwyn,    Norman    B. :    The    Epidemiology    and    Diagnosis    of    Encephalitis 
Lethargica.  Canadian  Med.  Assn.  J.  40:169  (March)   1921. 
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TREATMENT 

The  author  has  nothing  new  to  offer  with  regard  to  the  treatment 
of  epidemic  encephaHtis. 

When  seen  early,  the  patient  was  kept  absolutely  in  bed,  even  though 
the  symptoms  were  slight.  All  visitors,  excitement,  loud  noises  and 
bright  lights  were  avoided  as  far  as  possible.  Spinal  puncture  with 
withdrawal  of  from  20  to  30  c.  c.  of  fluid  was  used  freely  as  a  therapeutic 
measure  and  was  frequently  followed  by  marked  amelioration  of  the 
symptoms.  This  procedure  was  especially  valuable  when  the  fluid  was 
under  increased  pressure  and  the  cell  count  high,  as  in  the  case  cited 
with  250  to  300  cells  per  cubic  millimeter.  In  not  every  case,  unfortu- 
nately, were  good  results  obtained  by  this  method. 

Hexamethylinamin  was  given  as  a  routine,  but  without  benefit  as 
far  as  could  be  determined.  Opium,  despite  the  caution  of  some  writers, 
was  used  freely  in  the  form  of  deodorized  tincture  whenever  there  was 
marked  mental  restlessness  or  delirium. 

Luminal  proved  most  efficient  in  controlling  the  severer  forms  of 
muscular  excitation,  being  superior  to  hyoscin,  or  to  the  combination 
of  hyoscin  and  morphin. 

In  two  instances  the  attending  physician  gave  a  full  dose  of  arsphen- 
amin  intravenously.  In  one  case  of  the  paralysis  agitans  type,  the 
injection  was  given  several  weeks  after  the  onset  and  was  said  to  have 
had  a  favorable  influence  on  the  disease.  In  the  second  case,  the 
arsphenamin  was  given  in  the  early,  acute  stage  of  the  infection,  the  case 
terminating  fatally  within  forty-eight  hours  later. 

The  author  feels  that  there  is  no  indication  or  justification  for  the 
administration  of  arsenical  preparations  in  epidemic  encephalitis.  Auto- 
serotherapy,  advocated  by  Brill,  and  injections  of  turpentine,  as  used 
by  Pic  and  Netter,  were  not  tried. 

CONCLUSIONS 

Approximately  one  fourth  of  the  cases  ot  epidemic  encephalitis 
seen  by  the  author  terminated  fatally.  Of  the  remaining  three  fourths, 
approximately  61  per  cent,  were  left  with  persistent  or  permanent 
sequelae. 

Relapses  were  of  frequent  occurrence,  bore  no  definite  relation  to 
the  severity  of  the  initial  symptoms  and  could  occur  several  months 
after  apparent  recovery. 

Prognosis  could  not  be  determined  from  the  character  and  intensity 
of  the  initial  symptoms,  as  a  patient  with  mild  symptoms  at  the  onset 
could  have  a  fatal  relapse,  and  sometimes  patients  with  severe  and 
massive  initial  symptoms  recovered. 
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Epidemic  encephalitis  is  not  infrequently  associated  at  the  onset  with 
symptoms  of  nasopharyngeal  infection,  but  bears  no  direct  relation 
to  true  influenza. 

Age  bears  a  definite  relation  to  mortaUty,  children  and  young  adults 
standing  the  infection  much  better  than  those  of  middle  life  or  old  age. 

Change  in  the  abdominal  reflexes  is  a  frequent  and  important 
symptom  in  epidemic  encephalitis,  probably  not  hitherto  sufficiently 
emphasized. 

Epileptiform  attacks  may  occur  as  the  sole  manifestation  of  the 
infection. 

Rest,  quiet  and  care  in  preventing  too  early  activity  on  the  part  of 
the  patient  are  essential  in  the  treatment  of  epidemic  encephalitis. 


ACUTE    BENIGN     MENINGO-ENCEPHALITIS 
WITH     PAPILLEDEMA 
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NZW    VO?>K 

The  following  cases  are  grouped  because  they  have  many  factors 
in  common,  together  making  a  picture  which,  as  far  as  I  can  discover, 
has  not  been  made  plain  in  the  literature  on  inflammations  of  either 
the  meninges  or  brain  substance.  None  of  them  has  the  general  color- 
ing which  we  have  learned  to  associate  with  epidemic  encephalitis, 
but  the  fact  that  they  have  come  to  notice  during  the  period  of  incidence 
of  that  disease  and  were  not  familiar  to  us  before  that  time  is  enough 
to  make  one  cautious  about  asserting  that  the  two  conditions  are  entirely 
unrelated.  My  patients  all  had  evidence  of  systemic  infection,  as  shown 
by  the  presence  of  a  changed  blood  picture,  fever  and  general  malaise. 
The  onset  was  acute — in  some  cases  sudden,  with  headache  serving 
as  an  inadequate  warning  of  trouble  to  come.  In  all,  a  period  of 
stupor  was  followed  by  one  of  excitement  or  disorientation,  which 
lasted  only  a  few  days  in  most  instances,  to  be  followed,  as  a  separate 
episode,  by  focal  cerebral  palsy-hemiplegia,  hemianopia,  aphasia  or 
cranial  nerve  inadequacy.  The  rushing  onset  of  optic  neuritis  late  in 
the  illness,  synchronizing  with  amelioration  of  symptoms  previously 
acquired,  and  its  rapid  amelioration  in  turn,  are  phenomena  with  which 

1,  at  least,  have  been  unacquainted,  and  must  surely  depend,  for  their 
production,  on  sudden  blockings  of  intraventricular  drainage  by  menin- 
gitic  exudate,  and  for  their  disappearance,  on  a  reconstitution  of  a 
normal  fluid  mechanism. 

REPORT     OF     CASES 

Case  1. — History. — L.  C.  P.,  aged  35.  admitted  to  Bellevue  Hospital  on  Feb. 

2,  1921.  had  had  headache  for  a  week  previously  and  a  frequent  twitching  of  the 
left  side  of  the  face.  On  Feb.  2.  he  left  his  partner  when  apparently  otherwise 
in  normal  health,  went  into  a  subway  train,  became  noisy  and  was  therefore 
ejected  from  the  train ;  became  restless,  yawned  often  and  passed  into  uncon- 
sciousness. His  tongue  was  coated,  dry  and  lacerated,  and  the  uvula  was  covered 
with  a  white  membrane.  His  pharynx  was  congested  and  his  neck  was  rigid. 
Kernig's  sign  was  present.  The  pulse  rate  was  120.  and  his  temperature  was  104. 
The  systolic  blood  pressure  was  150.  Spinal  fluid :  raised  pressure,  clear,  70  cells 
(98  per  cent,  lymphocytes).  Globulin  was  increased,  and  the  Wassermann 
test  was  negative.  The  colloidal  gold  test  showed  normal  precipitance.  The 
Wassermann  test  of  the  blood  was  negative :  a  blood  culture  was  negative. 
There  were  17.000  white  blood  cells  per  cubic  millimeter  of  which  82  per  cent, 
were  polymorphonuclears.  There  was  incontinence  of  urine  and  feces.  He 
perspired  profusely.  There  was  punctate  erythema  over  the  back  and  buttocks 
which   faded  in  a   few  days.     The  throat  culture  was  that  of   Staphylococcus 
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aureus.  Blood  chemistry  examination  revealed  a  slight  nitrogen  retention  and, 
oddly  enough,  a  low  blood  sugar  content.  The  fundi  were  normal.  The 
abdominal  reflexes  were  absent.     There  was  a  Babinski  sign  on  the  left. 

Course. — Two  Days  Later  :  The  temperature  was  100.  He  was  no  longer 
unconscious,  but  was  entirely  amnesic  for  the  events  of  his  illness.  He  was 
rational  except  for  short  periods  at  night.  He  had  a  severe  headache  and  was 
drowsy,  but  he  was  no  longer  incontinent.  On  the  preceding  day  he  became 
conscious  and  was  violent,  requiring  restraint. 

Three  Days  Later:  The  rash  was  disappearing.  His  temperature  was 
normal  in  the  morning;  100  at  night.  He  was  drowsy,  restless  and  had  twitch- 
ing of  the  limbs  and  fingers.  He  complained  of  sensitiveness  over  the  left 
auricle  and  left  side  of  the  face.  Examination  of  the  ears  was  negative.  He 
yawned  frequently. 

Two  Days  Later  :  His  speech  was  not  clear.  There  was  evidence  of  anomia. 
He  was  fluent  but  incorrect  in  naming  seen  objects,  and  was  embarrassed  by 
his  mistakes.   He  continued  in  perseveration  of  his  errors  to  his  own  confusion. 

Eighth  Day  of  Illness  :  He  was  stuporous  and  refused  to  talk.  His  head 
was  retracted.  Kernig's  sign  was  more  positive.  Examination  of  the  ear  was 
negative.  ,  There  was  tenderness  over  the  left  temporoparietal  area  and  auricle. 
The  spinal  fluid  contained  81  cells  (lymphocytes  92  per  cent.)  ;  culture  and 
guinea-pig  inoculation  were  negative ;  no  tubercle  bacilli  were  found. 

Ninth  Day  of  Illness  :  The  stupor  had  largely  disappeared,  and  he  was 
rational.  He  was  well  oriented  but  presented  a  complete  picture  of  temporo- 
sphenoidal  aphasia,  together  with  a  central  weakness  of  the  right  side  of  the 
face.  A  radiogram  of  the  skull  at  this  date  was  negative  for  sinus  disease  or 
fracture. 

Tenth  Day  :  In  the  morning  he  had  fluent  anomia,  weakness  of  the  entire 
right  side  and  hemianesthesia  including  the  right  cornea.  There  was  ankle 
clonus  on  the  right.  There  were  20,000  white  blood  cells  of  which  81  per  cent, 
were  polymorphonuclears.  He  was  restless  and  tried  to  get  out  of  bed.  His 
temperature  was  never  higher  than  100  F.  at  night  and  was  usually  normal  by 
day.     The  fundi  were  normal. 

Twelfth  Day  :  His  condition  was  practically  unchanged.  The  relative 
weakness  of  the  right  arm  and  leg  had  decreased,  but  drowsiness  was  great  and 
the  aphasia  unchanged.    The  fundi  were  still  normal. 

Fourteenth  Day  :  Hemianesthesia  was  less  evident.  Drowsiness  was 
severe.  Occasionally  he  named  objects  correctly.  On  the  next  day  no  sign  of 
sensory  defect  could  be  made  out.  The  aphasia  was  serious  but  it  was  improv- 
ing. Drowsiness  was  less  severe.  The  fundi  were  normal;  owing  to  the 
obvious  suspicion  that  he  had  a  brain  abscess,  these  were  examined  daily, 
despite  daily  improvement  in  the  pyramidal  abnormality  and  aphasia. 

Eighteenth  Day  :  On  this  day,  when  all  sensory  defect  was  gone,  the  right 
hemiplegia  reduced  to  a  weakness  of  the  lower  part  of  the  right  side  of  the  face 
and  absence  of  the  right  abdominal  reflexes,  and  when  the  aphasia  though  still 
severe,  was  clearly  improving,  I  was  astonished  to  find  the  nerve  heads  distinctly 
hyperemic,  the  margins  blurred  and  linear  striate  hemorrhages  on  the  retinae. 
Within  twenty-four  hours  there  was  a  swelling  on  each  nerve-head  of  4  diopters 
which  shortly  afterward  became  6;  the  veins  became  engorged  and  tortuous, 
and  splashing  hemorrhages  were  seen  around  the  disk  and  on  the  papilla  itself. 
From  that  time  on  there  was  a  constant  improvement  in  the  focal  signs  and 
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symptoms,  but  the  fmidal  state  did  not  change  for  four  and  a  half  weeks ;  then 
rapid  improvement  and  absorption  of  hemorrhages  began  so  that  restitution  of 
normal  conditions  in  the  eye  as  regards  appearance  and  function  was  complete 
in  ten  days.  The  patient  is  now  perfectly  well,  with  the  exception  of  some 
naming  difficulty  when  fatigued. 

C.\SE  2. — History. — E.  O.,  a  pregnant  woman  aged  30,  had  lobar  pneumonia 
on  Jan.  2i,  1921.  Five  days  later  labor  began.  Presentation  was  impossible  and 
embryotomy  was  performed.  On  the  eleventh  day  of  the  pneumonia  the  fever 
had  disappeared,  and  the  patient  seemed  to  be  having  normal  convalescence. 
On  February  6,  she  complained  of  severe  headache  and  tenderness  over  both 
mastoids ;  the  temperature  rose  to  100  F.,  and  the  pulse  rate  fell  to  50  from  80. 
The  next  morning  she  was  stuporous  and  had  a  left  hemiplegia;  she  was  rest- 
less, almost  violent,  and  noisy.  Next  morning  she  was  in  coma,  the  temperature 
was  103  F.,  the  pulse  rate  100,  and  slight  blurring  of  the  disks  was  thought  indef- 
initely to  be  present  on  both  sides,  but  especially  on  the  left.  On  that  day  she 
had  a  dozen  focal  convulsions,  beginning  on  the  left  side  of  the  face,  and  at  this 
end  involving  both  sides  equally.  On  the  second  day  of  hemiplegia  the  blood 
count  was  12,000  white  cells,  of  which  77  per  cent,  were  polymorphonuclears. 
On  the  third  day  there  were  23,800  white  cells,  of  which  83  per  cent,  were 
polymorphonuclears. 

The  spinal  fluid  contained  only  7  cells  and  was  normal  in  all  its  reactions. 
Five  dajs  after  its  onset,  the  hemiplegia  began  to  clear  up,  the  leg  recovering 
first.  Consciousness  returned  slowly,  and  the  patient  could  repeat  a  few  words 
after  her  husband.  The  temperature  was  101  F.,  however,  and  a  few  hours 
after  regaining  consciousness  she  developed  visual  hallucinations,  and  was 
violent  and  disoriented  for  five  days,  after  which  she  was  mentally  clear  and 
emotionally  placid.  During  this  stage  the  spinal  fluid  was  normal,  except  that 
it  was  under  pressure  and  had  a  mononuclear  content  of  12. 

Course. — Twelve  days  after  the  onset  of  her  hemiplegia,  the  temperature, 
pulse  and  respirations  were  normal.  She  had  headache,  especially  over  the 
right  posterior  parietal  region,  but  the  palsy  had  disappeared  from  the  face  and 
leg  and  was  improving  daily  in  the  left  arm.  The  optic  disks  were  moderately 
blurred,  the  margins,  however,  being  clearly  seen,  and  no  swelling  capable  of 
measurement  was  present.  On  the  morning  after  this  fundal  observation,  she 
complained  of  increased  headache  and  of  not  being  able  to  see  properly.  The 
right  retina  was  then  found  to  be  the  seat  of  several  large  hemorrhages,  and  on 
the  left  were  smaller  hemorrhages ;  these  increased  in  size  and  number  in  both 
eyes  for  seven  days.  Edema  was  6  diopters  in  height,  and  no  disk  margin  was 
visible  on  either  side.  In  this  attack  of  optic  neuritis  there  was  no  added 
symptom  beyond  increased  headache.  Vision  on  the  third  day  was  reduced  to 
20/60  and  paracentral  scotomas  were  present.  On  the  seventh  day  after  the 
appearance  of  retinal  hemorrhage,  the  swelling  of  the  papillae  began  to  subside, 
the  scotomas  to  decrease,  the  retinal  blotches  to  contract  and  vision  to  return 
to  normal.  At  the  present  time  this  patient  is  without  symptoms,  but  the  disk 
edges  are  not  quite  clear,  though  papilledema  is  negligible  and  vision  normal. 

Case  3. — History. — Mrs.  R.,  aged  67,  was  seen  by  me  in  consultation  with 
Dr.  Lloyd  of  Brooklyn  in  November,  1919.  Her  illness  began  two  weeks  before 
my  visit,  with  headache,  moderate  fever  and  intense  pain  in  the  back  of  the 
neck.  After  some  days  she  had  moderate  ptosis  of  the  left  eyelid  which  rapidly 
became  complete,  and  to  which  was  added  palsy  of  all  ocular  muscles  served 
by  the  left  third  nerve.  She  had  no  lethargy — there  were  no  symptoms  refer- 
able to  a  periaqueductal  lesion.     Fever  never  rose  higher  than  101  F.,  and  the 
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temperature  was  normal  after  the  third  week.  There  was  sHght  rigidity  of 
the  neck  and  a  moderate  Kernig's  sign.  The  spinal  fluid,  in  the  third  week  of 
illness,  contained  70  lymphocytes  and  was  bacteriologically  negative,  and 
negative  also  to  the  Wassermann  test.  In  this  same  week  she  began  to  complain 
of  numbness  and  tingling  in  the  right  hand  and  to  have  a  distinct  naming  diffi- 
culty, which  in  a  week's  time  developed  into  an  absolute  temporosphenoidal 
aphasia  of  fluent  type.  She  then  became  violently  excited,  screamed  often  and 
long,  was  disoriented  and  harbored  constant  vague  persecutory  delusions.  The 
fundi  were  normal  throughout  her  illness.  The  condition  remained  practically 
unchanged  for  three  months,  when  rapid  improvement  occurred,  so  that  in  three 
weeks  or  less  she  made  only  occasional  errors  in  speech,  and  there  was  only 
a  slight  ptosis  of  the  left  eyelid.  This  patient  is  now  well,  though  upward 
movement  of  the  left  eye  has  not  returned,  and  her  speech  is  normal.  No  out- 
spoken right  pyramidal  signs  ever  developed.  The  position  of  the  lesion,  which 
I  presumed  to  l)e  a  localized  meningitic  exudate,  must  have  lieen  basal  and  must 
have  included  the  left  third  nerve  as  it  winds  around  the  crus,  and  also  the 
adjacent  temporosphenoidal  lobe.  She  complained  throughout  her  illness  of 
pain  and  tenderness  in  the  left  temple.  A  careful  radiographic  examination 
showed  the  sphenoidal  and  other  sinuses  to  be  free  from  disease.  The  localized 
bony  tenderness  here  is  to  be  compared  to  the  left  auricular  and  facial  tender- 
ness of  the  first  case  and  the  right  posterior  parietal  tenderness  of  the 
second.  Kidney  function  tests  were  normal  as  was  the  blood  chemistry 
for  nitrogen  and  sugar.  A  leukocytosis  of  15,000,  of  which  65  per  cent,  were 
polymorphonuclears,  obtained  in  the  second  week  of  her  illness. 

Case  4. — History. — A.  B.,  a  woman  aged  46,  complained  in  December.  1920, 
of  insomnia,  headache  and  a  feeling  of  mental  confusion.  In  January  she  became 
disoriented  and  noisy,  and  was  admitted  to  the  psychopathic  department  of 
Bellevue  Hospital.  Her  blood  pressure  was :  systolic  290,  diastolic  70,  but  no 
renal  defect  could  be  discovered,  though  the  fundal  eye  vessels  were  distinctly 
sclerotic.  After  a  month  her  mental  condition  was  again  normal,  but  on  March 
3,  she  was  stuporous  with  paresis  of  the  left  side,  had  half-sided  patho- 
logic reflexes  and  was  incontinent  of  urine  with  some  impairment  of  speech 
and  orientation.  There  was  acute  tenderness  over  the  right  parietal  area.  The 
spinal  fluid  contained  29  cells  per  cubic  millimeter  and  was  culturally  negative. 
The  Wassermann  test  was  negative  in  the  blood  and  spinal  fluid. 

Course. — Three  days  later  the  fundi  presented  the  appearance  described  in 
the  other  cases — profuse  hemorrhages  splashed  on  and  around  the  disk  which 
was  itself  acutely  swollen.  She  was  garrulous  and  unaware  of  her  surround- 
ings ;  she  vomited  and  was  incontinent.  These  symptoms  lasted  until  March 
21,  and  to  them  was  added  a  complete  left  hemianopia.  Amelioration  of  all 
abnormal  conditions  then  began ;  inside  a  week  ^he  was  clear  mentally,  felt  and 
looked  well,  and  the  left  hemiparesis  and  hemianopia  had  quite  disappeared. 
The  papilledema  had  almost  disappeared,  and  the  retinal  hemorrhages  were 
undergoing  absorption.  In  May,  1921,  she  presented  no  signs  or  symptoms  of 
her  illness,  though  essential  hyperpiesia  was  maintained  as  before  her  acute 
condition  occurred. 

Case  5. — History. — C.  K.,  aged  20,  in  February,  1920,  had  severe  left-sided 
headache  for  two  days,  after  which  she  awoke  in  the  night  and  found  herself 
unable  to  move  the  right  arm  or  leg.  She  became  frightened,  screamed  loudly, 
became  unconscious  and  remained  so  for  two  days  and  nights.  On  recovering 
consciousness  she  was  excited,   required  restraint  and  was  completely  aphasic. 
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Case  4. — These  fundal  phenomena  developed  inside  twenty-four  hours  dunng 
the  tenth  week  of  ilhiess.  They  persisted  for  only  seventeen  dajs  and  then 
began  rapidly  to  improve  so  that  the  fundi  again  became  normal.  (Drawn  by 
Dr.   Fairbanks,   Bellevue  Hospital.) 
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These  conditions,  together  with  urinarj-  incontinence,  lasted  for  twelve  days, 
after  which  she  became  rational  again  and  the  aphasia  rapidly  improved.  She 
was  admitted  to  the  neurological  department  of  Bellevue  Hospital  on  March 
8,  1920.  for  "nervousness  and  right  hemiplegia."  She  had  no  trace  of  aphasia 
then;  the  hemiplegia  was  only  relative  in  degree  and  most  evident  in  the  right 
leg.  The  fundi  —  normal  on  admission  —  were  covered  two  days  later  with 
hemorrhages,  and  the  papillae  were  invisible  through  swelling.  On  this  day 
she  had  severe  left  parietal  headache ;  she  vomited  and  was  restless  and  uneasy. 
Lumbar  puncture  showed  a  fluid  under  increased  pressure,  of  a  light  yellow 
color,  thicker  than  usual  and  containing  20  lymphocytes.  Papilledema  was  at 
its  height  in  three  days  from  its  inception;  it  then  rapidly  retrogressed  and 
in  ten  days  no  swelling  could  be  made  out.  In  three  weeks  all  trace  of  the 
hemorrhages  had  also  disappeared.  This  patient  todaj' — fifteen  months  after 
her  illness — is  normal  except  for  a  spastic  cerebral  paresis  of  the  right  lower 
extremity. 

CONCLUSION 

One  cannot  view  the  rapidly  fluctuating  syndromes  of  these  cases,  of 
true  epidemic  encephalitis,  or  of  acute  disseminated  sclerosis,  without 
being  impressed  by  the  role  played  by  edema  in  cerebral  lesions,  and 
the  different  prognosis  produced  by  mere  physiologic  block  on  the 
one  hand  and  bv  obliteration  of  structure  on  the  other. 
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I  desire  to  present  a  few  observations  on  the  significance  of  the 
variations  in  the  character  of  the  onset  of  certain  forms  of  spinal 
paralysis,  for  I  believe  that  in  some  instances  the  nature  of  the  patho- 
logic conditions  present  may  be  determined  by  the  mode  of  onset  alone. 

Extramedullary  spinal  tumors  are  generally  found  to  be  either 
fibromas  or  endotheliomas.  They  grow  slowly,  producing  gradually 
a  weakess  of  the  limbs  that  increases  progressively.  Spinal  throm- 
bosis, on  the  other  hand,  is  marked  by  a  sudden  or  apoplectiform 
onset;  it  is  not  a  rare  condition,  and  is  usually  caused  by  syphilitic 
arteritis  of  one  or  more  of  the  blood  vessels  of  the  spinal  cord.  The 
sudden  onset  of  spinal  paralysis,  however,  has  also  been  regarded  as 
indicative  of  hemorrhage  within  the  cord ;  but  spontaneous  hemorrhage, 
or  hematomyelia  without  trauma,  is  so  exceedingly  rare  as  to  render 
its  occurrence  most  doubtful,  for  it  is  not  probable  that  normal  blood 
vessels  would  burst  unless  they  were  injured. 

Of  the  cases  of  spinal  tumor  recorded  here,  four  were  extra- 
medullary  fibromas.  Early  in  their  growth  they  gave  rise  to  pain,  due 
to  irritation  of  the  sensory  nerve  roots.  Pain  may  be  the  first  symptom 
of  a  pathologic  condition  and  may  be  present  long  before  the  tumor 
has  attained  sufficient  size  to  exert  pressure  on  the  cord  and  thus  induce 
motor  weakness.  In  one  case  (Case  4)  pain  was  complained  of  five 
years  before  motor  symptoms  were  observed;  in  another  (Case  3), 
pain  was  present  three  months  before  other  symptoms  developed, 
whereas  in  still  another  (Case  1),  the  motor  and  sensory  symptoms 
appeared  almost  simultaneously. 

The  prolonged  duration  of  severe  unilateral  pain  as  the  sole  symp- 
tom of  disease  is  most  difficult  of  interpretation.  It  is  important  to 
remember  that  it  may  be  caused  by  a  spinal  tumor.  This  has  fre- 
quently been  referred  to  in  the  literature  on  the  subject,  Auerbach  ^ 

1.  Auerbach:    J.  Psychiat.  &  Neurol.,  1910. 
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having  published  the  description  of  a  case  in  which  this  symptom  was 
the  only  one  present. 

Some  observers  assert  that  the  absence  of  pain  is  confirmatory 
evidence  that  the  tumor  is  an  intramedullary,  and  not  an  extrameduUary, 
growth.  However,  in  my  case  (Case  5)  of  intramedullary  tumor — 
an  ependymoma — pain  was  present,  but  not  until  long  after  motor 
weakness  had  developed.  Such  a  distinction,  made  on  this  basis  alone, 
is  not  justifiable,  for  many  instances  are  recorded  of  extrameduUary 
tumors  that  attained  considerable  size  without  involving  the  sensory 
roots  sufficiently  to  cause  pain;  this  is  particularly  true  if  the  tumors 
grow  from  the  anterior  surface  of  the  cord.  Pearce  Bailey  ^  has 
referred  to  painless  tumors  of  the  spinal  cord.  The  statistics  of 
Steinke,^  however,  based  on  an  analysis  of  330  cases,  show  that  spinal 
tumors  grow  most  frequently  from  the  posterior  and  posterolateral 
surfaces  of  the  cord. 

Elsberg  *  has  reported  cases  of  tumor  growing  from  the  anterior 
surface  of  the  cord  in  which  pain  was  absent.  It  would  seem,  there- 
fore, that,  at  least  in  the  early  stages,  the  presence  or  absence  of  pain 
is  dependent  on  the  situation  of  the  tumor. 

Marie  and  Foix  ^  have  endeavored  to  show  that  the  distribution  of 
muscular  atrophy  induced  by  an  intramedullary  spinal  growth  may  not 
be  identical  with  that  caused  by  an  extrameduUary  spinal  tumor.  In 
my  Case  5  muscular  atrophy  appeared  to  be  extensive.  Despite  the 
importance  of  these  observations,  the  differential  diagnosis  of  these 
cases  will,  in  the  vast  majority  of  instances,  always  be  extremely 
uncertain. 

Patients  who  are  paralyzed  in  the  lower  limbs  as  the  result  of 
tumor  of  the  cord  not  infrequently  complain  of  severe  pain  in  the 
legs,  in  spite  of  the  fact  that  cutaneous  sensation  is  diminished  or 
even  abolished.  For  example,  in  Cases  1  and  3  severe  pain  in  the 
paraplegic  limbs  was  complained  of  constantly,  although  there  was 
anesthesia  of  these  parts.  Anesthesia  dolorosa,  on  the  other  hand, 
caused  by  irritation  of  the  sensory  spinal  nerve  roots,  is  a  familiar 
symptom,  but  is  different  in  character  from  the  painful  sensations  to 
which  I  have  referred.  Elsberg  has  mentioned  pain  in  the  lower 
limbs  occurring  in  spinal  cord  tumor,  resembling,  in  some  respects, 
the  painful  sensations  that  Forster  *'  records  in  a  recent  article,  and 

2.  Bailey,  Pearce:    Painless  Tumors  of  the  Spinal  Cord,  J.  A.  M.  A.  63:6 
(July  4)    1914. 

3.  Steinke,  C.  R. :    J.  Nerv.  &  Ment.  Dis.  47:418  (June)   1918. 

4.  Elsberg:    Arch.  Neurol,  u.  Psychiat.,  January,  1921,  p.  64. 

5.  Marie  and  Foix:    Rev.  neurol.,  1914,  No.  4,  p.  327  (Society  Report) 

6.  Forster:    Deutsch.  Ztschr.  f.  Nervenheilk.  70:64,  1921. 
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which  Nonne,  in  a  discussion  of  the  subject,  called  a  neighborhood 
symptom,  or  "fern  Symptome."  Sargent  ^  also  speaks  of  "pain  in  the 
legs"  caused  by  tumor  of  the  cervical  portion  of  the  cord. 

Spontaneous  aching  pain  occurring  in  regions  that  are  not  supplied 
by  the  sensory  nerves  directly  affected  by  the  tumor  is  difficult  to 
explain.  It  has  frequently  been  suggested,  hov^ever,  that  symptoms 
may  arise  from  certain  limitations  in  the  circulation  of  the  spinal  fluid 
caused  by  occlusions  produced  by  the  tumor,  together  with  alterations 
in  the  blood  and  lymph  stream  within  the  cord  due  to  pressure ;  or 
they  may  be  brought  about  by  disturbances  in  the  vascular  supply  of 
the  paralyzed  limbs  themselves,  due  to  loss  of  vasomotor  tone  in  the 
peripheral  circulation.  Holmes  *  has  described  pain — or  central  pain, 
as  he  calls  it — occurring  after  gunshot  wounds,  which  he  attributes  in 
part  to  swelling  and  distention  of  the  injured  cord  due  to  edema.  It  is 
probable  that  one  or  all  of  these  factors  may  explain,  at  least  in  part, 
the  occurrence  of  pain  in  the  lower  limbs,  even  when  the  tumor  is 
situated  on  the  cervical  or  on  the  thoracic  portion  of  the  cord. 

In  most  cases  of  tumor  of  the  cord  motor  paralysis  takes  place 
so  gradually  that  the  actual  date  of  its  appearance  cannot  be  determined. 
It  generally  begins  insidiously,  with  subjective  sensations  that  are, 
at  first,  rarely  recognized  as  important,  but  that  are,  in  reality,  the 
earliest  expression  of  the  rapid  exhaustion  of  weakened  muscles. 

It  is  the  very  gradual  transition  from  a  normal  to  an  abnormal  state 
that  the  patient  is  quite  conscious  of,  but  that  the  examiner  is  unable 
to  demonstrate  as  the  beginning  weakness  that  constitutes  the  earliest 
phase  of  severe  paralysis. 

Cases  of  sudden  onset  of  motor  paralysis  in  spinal  tumor  must  be 
exceedingly  rare,  but  Forster  refers  to  one  case  of  this  kind  in  his 
series,  although  he  gives  no  details. 

Miiller  ®  recorded  a  case  of  tumor  growing  from  the  upper  cervical 
portion  of  the  spinal  cord  that  had  caused  a  sudden  onset  of  unilateral 
paralysis  and  later  remission  of  these  symptoms  occurred. 

In  one  case  of  spinal  tumor  seen  by  me,  but  not  recorded  here,  one 
lower  limb  that  was  already  moderately  weak  suddenly  became  almost 
completely  paralyzed.  This  might  be  compared  with  the  sudden  onset  of 
paralysis  that  occurred  in  two  cases  of  Pott's  disease,  reported  by 
me,"  without  deformity  of  the  vertebrae,  and  caused  by  myelitis  due 
to  compression  of  the  cord,  in  which  there  was  microscopic  evidence 
of  thrombosis  of  the  vessels  in  the  spinal  cord. 

7.  Sargent,  P.:    Brit.  M.  J.  1:37  (Jan.)   1920. 

8.  Holmes:    Osier's  Anniversary  Volume.  1921. 

9.  Miiller:    Deutsch.  Ztschr.  f.  Nervenheilk.  71:183,   1921. 

10.  Cadwalader,  W.  B. :    Am.  J.  Med.  Sc.  112:546,   1911. 


SPINAL    PARALYSIS  67 

Remission  of  symptoms  during  the  course  of  tumors  of  the  cord 
must  also  be  exceedingly  rare,  although  they  are  not  unknown.  Thus, 
Hedinus  and  Henschen  ^^  describe  a  case,  confirmed  by  the  necropsy 
findings,  in  which  there  had  been  a  complete  remission  of  motor 
symptoms  for  a  short  time,  and  Jumentie  ^'^  reported  before  the  Society 
of  Neurology  in  Paris  a  most  remarkable  case  of  tumor  of  the  cervical 
portion  of  the  cord  that  had  caused  severe  paralysis  of  all  four  limbs, 
and  in  which  spontaneous  remission  had  occurred  and  continued  for 
three  years.  The  case  subsequently  ran  the  usual  course,  and  the 
diagnosis  was  eventually  confirmed  by  postmortem  examination. 

No  variations  in  the  character  of  the  development  of  spinal  para- 
plegia could  be  more  strikingly  dififerent  than  is  the  onset  of  paralysis 
in  acute  softening  of  the  spinal  cord  caused  by  obliteration  of  the 
spinal  vessels.  In  one  (Case  6),  paraplegia  developed  within  a  few 
hours;  in  another  (Case  7),  paralysis  was  complete  in  one  hour. 

Spiller  ^^  has  recorded  a  case  in  which  the  first  symptoms  of 
paralysis  developed  within  fifteen  minutes  after  the  man  had  been 
lifting  heavy  blocks  of  ice,  severe  paralysis  occurring  a  few  minutes 
afterward.  At  necropsy  thrombosis,  with  softening  in  the  first  thoracic 
and  eighth  cervical  segments  of  the  cord,  was  demonstrated.  This 
was  attributed  to  syphilitic  infection.  A  somewhat  similar  case  is 
reported  by  Barth  and  Leri,"  in  which  the  patient,  six  months  after 
treatment  for  syphilis,  suddenly  developed  headache,  vomiting  and 
fever;  at  the  end  of  the  second  day  he  was  completely  paraplegic, 
and  on  the  third  day  the  right  arm  became  paralyzed  and  bulbar 
symptoms  appeared.  The  patient  died  seventeen  days  later.  Micro- 
scopic examination  of  the  spinal  cord  showed  cellular  infiltration  of 
the  meninges,  marked  infiltration  of  the  blood  vessels,  multiple  hemor- 
rhages in  the  anterior  horns  and  obliteration  of  the  central  canal. 
This  was,  without  doubt,  a  syphilitic  process. 

Schultze,^'  in  a  recent  article  on  acute  myelitis,  points  out  that 
syphilitic  thrombosis  of  the  spinal  vessels  is  the  most  important  single 
factor  in  causing  the  sudden  onset  of  paraplegia. 

Spiller  asserts  that  spinal  thrombosis  is  probably  the  cause  of  most 
of  the  apoplectiform  palsies  that  occur  during  the  course  of  myelitis. 

The  weight  of  evidence  seems  to  show  quite  clearly  that  the  sudden 
onset  of  spinal  paralysis  may  mark  the  advent  of  more  than  one 
disease.  Perhaps  the  best  known  condition  in  which  this  occurs  is 
acute  epidemic  poliomyelitis  although  other  forms  of  acute  myelitis 

11.  Hedinus  and  Henschen:  Jahresb.  u.  d.  Leistung  auf  dem  Gebiete  Neurol, 
u.  Psychiat.  17:748.  1913. 

12.  Jumentie:    Rev.  neurol.  28:285.  1921. 

13.  Spiller:    J.  Ment.  &  Nerv.  Dis.,  December,  1908. 

14.  Barth  and  Leri :  Rev.  neurol.,  1913-1914,  No.  19.  p.  393. 

15.  Schultze:    Deutsch.   Ztschr.   f.   Nervenheilk.  68:1,   1921. 
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may  have  a  similar  onset.  In  a  larger  number  of  so-called  cases  of 
acute  myelitis,  however,  the  affection  is  due  not  to  an  inflammatory 
process,  but  to  softening  from  thrombosis  of  some  of  the  vessels  of 
the  spinal  cord,  particularly  in  syphilitic  infection,  a  view  that  was 
held  years  ago  by  Bastian.^*' 

The  belief  formerly  held  by  Gowers,  that  long-continued  over- 
exertion of  the  lower  limbs,  associated  with  exposure  to  cold  and  wet, 
as  occurred  in  my  Case  6,  might  be  responsible  for  spinal  paralysis, 
has  been  voiced  again  by  Schultze.  However,  experience  in  pathology 
and  the  exceptional  opportunities  afforded  by  the  late  war  for  observing 
the  effects  of  such  conditions  hiave  not  disclosed  any  reliable  evidence 
that  I  know  of  to  show  that  these  factors  alone  are  capable  of  producing 
acute  spinal  paralysis  in  men  who  were  in  other  respects  normal.  On 
the  other  hand,  it  is  quite  certain  that  long-continued,  fatiguing  exer- 
tion under  unfavorable  conditions  may  be  the  causative  factors 
determining  the  moment  of  onset  of  spinal  paralysis  in  persons  already 
diseased,  as,  for  example,  in  those  with  latent  syphilitic  infection  of 
the  nervous  system  or  other  spinal  cord  disease. 

The  rapid  or  sudden  development  of  ataxia  may  occur  when  the 
posterior  column  of  the  spinal  cord  is  diseased,  without  actual  motor 
paralysis,  and  if  it  is  very  severe,  because  of  its  sudden  development, 
it  might  be  confused  with  actual  motor  paralysis.  Such  acute  ataxia 
was  seen  by  me  ^^  in  dogs  whose  anterolateral  tracts  of  the  spinal 
cord  had  been  cut  for  experimental  purposes.  In  the  report  of  these 
experiments  the  condition  was  referred  to  as  a  pseudoparalytic  state. 

The  following  notes  are  taken  from  the  case  history  of  a  man  who 
already  had  tabes  and  who  suddenly  became  extremely  ataxic: 

Robert  T.,  a  letter-carrier,  was  under  treatment  in  the  outpatient  depart- 
ment of  the  Orthopedic  Hospital  in  1911  for  tabes  dorsalis.  He  had  the  usual 
classic  symptoms  of  that  disease  of  moderate  intensity,  but  there  was  very  little 
or  no  ataxia.  He  could  walk  well  without  assistance,  and  despite  advice  to 
the  contrary  he  was  still  pursuing  his  regular  vocation.  Not  feeling  as  well  as 
usual  and  complaining  of  his  legs  being  tired,  he  entered  a  restaurant  to  get 
a  cup  of  coffee,  sitting  on  a  high  stool  at  the  lunch  counter.  On  getting  down 
from  the  stool  his  legs  suddenly  gave  way,  and  he  fell  to  the  floor.  He  stated 
that  he  was  unable  to  walk,  and  had  to  be  assisted.  Subsequent  examination 
in  the  ward  of  the  hospital,  only  a  few  days  later,  disclosed  no  additional 
evidence  of  tabes  or  other  spinal  cord  disease  beyond  strikingly  severe  inco- 
ordination of  the  lower  limbs.  He  was  entirely  incapable  of  walking  alone. 
As  tested  against  the  resistance  of  the  examiner,  the  muscular  power  of  the 
lower  limbs  was  fairly  good.  After  prolonged  treatment,  chiefly  by  rest  and  diet, 
and  reeducational  movements,  he  was  able  to  walk  with  the  aid  of  two  canes, 
and  though  the  ataxia  persisted,  there  was  no  motor  paralysis. 

16.  Bastian:  Lancet  2:1531,  1909. 

17.  Cadwalader,  Williams  B.,  and  Sweet,  J.  E. :  Experimental  Work  on  the 
Function  of  the  Anterolateral  Column  of  the  Spinal  Cord,  J.  A.  M.  A.  58:1490 
(May  18)    1912. 
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In  this  case  extreme  ataxia  had  at  first  been  mistaken  for  motor 
weakness.  Without  a  postmortem  examination  in  this  case  the  actual 
character  and  extent  of  the  alterations  within  the  spinal  cord  must 
necessarily  remain  undetermined,  the  clinical  signs  indicating  only  pos- 
terior column  disease. 

In  another  case  coming  under  my  notice  the  patient,  who  had  been 
regarded  as  healthy,  during  the  stress  of  excessive  fatigue  and  exhaus- 
tion incident  to  warfare  rapidly  developed  severe  ataxia,  the  symptoms 
of  tabes,  which  had  not  been  previously  suspected,  having  remained 
in  abeyance  until  this  time. 

The  notes  of  the  following  case  show  that  ataxia  can  develop 
acutely  in  the  lower  limbs  in  a  man  suffering  from  posterolateral 
sclerosis  of  the  spinal  cord  associated  with  severe  anemia : 

Mr.  H.  was  admitted  to  a  private  ward  at  the  Presbyterian  Hospital  in 
1920,  and  gave  the  following  history : 

He  had  been  annoyed  for  some  months  by  a  sensation  of  numbness  in  his 
feet  and  hands  and  a  general  feeling  of  weakness,  particularly  after  the  exertion 
of  walking  to  his  office.  At  that  time,  Dec.  15,  1919,  he  had  been  examined 
by  his  physician,  who  found  that  his  tendon  reflexes  were  absent.  The  case 
was  erroneously  regarded  as  one  of  tabes.  About  February,  1920,  he  stated 
that  the  numbness  in  his  limbs  was  increasing,  and  that  his  legs  felt  weak — 
so  much  so  that  he  remained  at  home,  although  he  was  still  able  to  walk. 
On  February  9,  he  was  unable  to  walk,  even  to  take  a  step,  and  could  not 
stand  erect  without  assistance,  due  to  extreme  incoordination  of  the  lower 
limbs.  On  examination,  the  tendon  reflexes  were  found  to  be  absent;  the 
muscular  power  of  the  lower  limbs  as  tested  against  resistance  was  remark- 
ably good,  but  he  was  unable  to  recognize  the  position  in  which  the  toes,  and 
even  the  feet  and  lower  portions  of  the  legs,  were  placed.  Vibratory  sensa- 
tion of  the  legs  and  arms  was  absent.  The  blood  count  showed :  hemoglobin, 
39  per  cent. ;  erythrocj-tes,  2,440,000 ;  leukocytes,  5  200.  Gastric  analysis  showed 
an  absence  of  free  hj'drochloric  acid. 

The  alterations  of  the  cord  that  are  associated  with  these  severe 
types  of  anemia,  in  my  opinion,^*  are  caused  by  a  toxemia,  and  are  not 
entirely  dependent  on  the  anemia  itself,  that  is,  using  the  term  anemia 
in  the  sense  of  indicating  only  a  diminution  in  the  quantity  of  normal 
blood. 

Such  rapid  development  of  extreme  ataxia  is,  in  my  experience, 
most  uncommon,  but  these  examples  are  recorded  here  merely  to  permit 
a  contrast  to  be  made  with  true  spinal  paralysis.^" 

18.  Penna.  M.  J..  July.   1921,  p.  692. 

19.  Since  the  preparation  of  this  paper,  an  article  has  been  written  by 
Guillain  (Bull,  de  I'Acad  de  med..  Par.  85:732  [June  28]  1921),  in  which  he 
refers  to  acute  ataxia  developing  in  the  course  of  a  few  hours  without  any 
muscular  paralysis   following  an  exceptional  physical  strain  in  cases  of  tabes. 
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Minor  (quoted  by  Oppenheim)  states  that,  of  the  many  cases  of 
hematomyeha  observed  by  him,  in  only  two  cases  did  hemorrhage  occur 
spontaneously.  In  all  the  others  trauma  seemed  to  be  the  etiologic 
factor. 

Oppenheim  ^"  attributes  nine-tenths  of  all  cases  of  hemorrhage  to 
trauma,  although  he  recognizes  the  fact  that  in  certain  affections  in 
which  the  blood  vessels  are  weakened  by  disease,  for  example,  in 
arteriosclerosis,  hemophilia  and  purpura,  spontaneous  hemorrhage  may 
occur.  H.  Fabritius  ^^  reported  two  cases  that  came  to  necropsy  in 
which  paralysis  associated  with  fever  and  other  symptoms  of  acute 
infection  developed  suddenly.  In  the  first  case  he  found  acute  soften- 
ing of  the  cervical  cord,  with  thrombosis  of  the  veins  and  hemorrhage 
in  the  anterior  median  fissure.  In  the  second  case  hemorrhage  took 
place  in  the  substance  of  the  thoracic  portion  of  the  spinal  cord,  and 
there  were,  in  addition,  perivascular  infiltrations,  etc.  He  regarded 
both  as.  cases  of  acute  myelitis  and  pointed  out  that  in  the  second  one 
spontaneous  hemorrhage  had  occurred.  These  cases  seem  to  show  that 
thrombosis  and  minute  hemorrhages  may  occur  in  the  myelitis  of  acute 
infectious  diseases,  with  rapid  development  of  paralysis.  The  so-called 
hemorrhagic  type  of  acute  myelitis  is  generally  recognized  as  the 
result  of  an  infectious  process,  but  it  differs  markedly  from,  and 
should  not  be  confused  with,  intraspinal  hemorrhage  or  hematomyelia 
the  result  of  trauma.  Hematomyelia  probably  never  occurs  without 
either  trauma  or  vascular  disease,  for,  as  has  been  stated,  it  seems 
most  improbable  that  normal  blood  vessels  could  burst  unless  they 
were  injured  or  diseased. 

REPORT     OF     CASES 

Case  1. — Fibroma  of  the  fifth  and  sixth  cervical  segments  of  the  spinal 
cord  that  had  caused  gradually  increasing  iveakness  of  all  four  extremities. 
Severe  pain  in  back  and  in  legs.     Upper  limbs  held  in  the  Thorburn  position. 

History. — William  S.  (Lab.  No.  563),  admitted  on  March  6,  1911,  to  the 
service  of  Dr.  Spiller.  The  patient's  present  condition  began  about  Novem- 
ber, 1908,  with  a  feeling  of  heaviness  and  weakness  of  the  lower  extremities. 
For  some  time  he  had  had  pain  in  the  left  upper  limb,  particularly  during 
the  night.  These  symptoms  continued  and  increased  steadily,  until  five  weeks 
previous  to  admission,  when  he  was  compelled  to  give  up  work  and  remain 
at  home.  Recently  he  had  complained  of  marked  pain  in  the  lower  limbs  on 
rising  in  the  morning.  The  weakness  of  his  lower  limbs  had  gradually  pro- 
gressed, and  he  stated  that  he  was  unable  to  move  his  legs. 

20.  Oppenheim :  Textbook  of  Nervous  Diseases,  trans,  by  Alexander  Bruce, 
1911. 

21.  Fabritius,  H. :  Zur  Kenntnis  der  akuten  Myelitis  und  der  sogenannten 
spontanen  Hamatomyelie,  Arb.  a.  d.  pathol.  Inst.  a.  d.  Univ.  Helsingfors.  N.  F. 
1:125,   1912. 
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Physical  Examination. — The  patient  lay  with  the  forearms  flexed  on  the 
arms  so  that  they  were  at  an  acute  angle,  the  hands  resting  on  the  chest, 
just  above  the  breast,  in  the  Thorburn  position  (Fig.  1).  The  forearms  and 
hands  were  wasted  to  a  moderate  degree,  but  the  upper  arms  were  not 
atrophied.  Passive  extension  of  the  forearm  caused  pain,  probably  due  to 
beginning  contracture  of  the  biceps  tendon.  There  was  complete  paralysis  of 
all  the  muscles  of  the  fingers  and  hands.  Movement  was  impossible  in  the 
fingers  and  wrists.  Extension  of  the  elbow  was  not  possible,  owing  to  com- 
plete paralysis  of  the  triceps.  Flexion  of  the  forearm  at  the  elbow  was  pos- 
sible, but  was  weak,  due  to  paresis  of  the  biceps,  brachialis  and  brachioradialis. 
Supination  of  the  forearm  was  very  weak,  owing  to  extreme  paresis  of  the 
supinator  brevis.  Adduction  of  the  upper  arm  was  impossible  because  of 
paralysis  of  the  pectoral  muscles.     The  deltoid  was  paretic.     The  entire  inner 


Fig.  1  (Case  1).- — The  credit  for  recognition  of  the  significance  of  this 
peculiar  position  of  the  upper  limbs  is  given  to  Sir  William  Thorburn,  but  he 
mentions  that  it  had  been  observed  and  recorded  by  others  previously.  He, 
however,  emphasized  the  importance  of  this  syndrome  as  indicative  of  a 
lesion  above  the  sixth  cervical  roots.  (Sir  William  Thorburn:"  A  Contribu- 
tion to  the  Surgery  of  the  Spinal  Cord,"  1889.) 

half  of  the  arm  on  the  extensor  and  flexor  sides  was  anesthetic,  as  were  also 
the  entire  hand,  all  the  fingers  and  the  forearm,  except  a  small  radial  zone 
beneath  the  elbow  where  there  was  hypesthesia.  The  middle  of  the  posterior 
part  of  the  upper  arm  over  the  triceps  was  anesthetic.  The  region  supplied 
by  the  circumflex  nerve  on  the  upper  arm  and  shoulder  was  hypesthetic.  The 
wrist  reflexes  and  biceps  tendon  reflexes  of  each  side  were  moderately  but 
equally  diminished.  The  triceps  reflexes  of  each  side,  however,  were  much 
exaggerated,  though  equal.  (Here  the  notes  are  incomplete,  and  the  report 
of  the  subsequent  examination   stated  that  the  tendon  reflexes  were  abolished 
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on  each  side.)  The  lower  limbs  were  moderately  spastic,  but  handling, 
instead  of  increasing  spasticity,  seemed  to  produce  flaccidity  when  the  first 
resistance  was  overcome.  The  patellar  tendon  reflexes  and  the  Achilles  ten- 
don reflexes  were  equal  but  exaggerated.  There  was  no  patellar  clonus  and 
no  ankle  clonus  reflex.  On  irritation  of  the  soles  of  the  feet  there  was  no 
movement  of  the  toes.  The  patient  had  difficulty  in  controlling  the  sphincters 
of  the  bladder  and  anus. 

Over  the  trunk  tactile  sensation  was  lost  to  a  point  as  high  up  as  if  a 
line  were  drawn  through  the  nipples.  Sensations  of  heat,  cold  and  pain  were 
greatly  diminished,  but  not  entirely  lost.  The  senses  of  touch,  heat,  pain  and 
cold  were  lost  throughout  both  lower  extremities,  but  he  rarely  felt  a  pin- 
prick over  the  anterior  surface  of  the  right  thigh. 

He  complained  constantly  of  severe  pain  in  the  lower  extremities,  and  fre- 
quently asked  the  nurse  to  move  his   legs. 

The  Wassermann  test  of  the  blood  appeared  to  be  negative.  Urine  analysis 
showed  evidences  of  cystitis.  There  was  no  deformity  of  the  spine.  The 
patient  grew  gradually  weaker  and  weaker,  and  died,  March  24,  1911,  fifteen 
days  after  admission. 

Postmortem  Examination. — A  fibromatous  tumor  was  situated  between  the 
fifth  and  sixth  cervical  segments  of  the  spinal  cord.  The  tumor  extended 
through  the  fourth  cervical  and  fifth  cervical  intervertebral  foramina,  and 
grew  about  2  inches  downward  into  the  soft  tissues  external  to  the  vertebrae. 
The  tumor  had  grown  on  the  left  anterior  and  left  lateral  surfaces  of  the  cord, 
compressing  the  fifth  cervical  with  the  sixth  cervical  segment.  The  upper 
part  of  the  sixth  cervical  segment  was  slightly  compressed.  The  left  fifth 
cervical  anterior  and  posterior  roots  were  involved  by  the  tumor. 

Examination  by  the  Marchi  method  disclosed  degeneration  in  one  crossed 
pyramidal  tract  and  in  the  posterior  column  of  the  same  side.  This  was 
probably  due  to  injury  of  a  spinal  root  below  the  level  of  the  lesion — evi- 
dently the  descending  fibers  of  the  fifth  and  sixth  cervical  roots.  The  descend- 
ing degeneration  was  surprisingly  slight. 

Case  2. — Fibroma  of  cervical  portion  of  spinal  cord  beginning  with  pain 
in  the  right  hand,  zvith  gradually  increasing  weakness  of  right  upper  limb. 
Four  months  later  gradually  and  progressively  increasing  motor  weakness  of 
the  left  upper  and  both  lower  limbs. 

History. — Miss  L.  E.  F.,  aged  35  (Lab.  No.  400).  The  patient  was  healthy 
until  1897,  when  she  first  began  to  complain  of  numbness  and  a  tingling  sen- 
sation in  the  fingers  of  the  right  hand,  associated  with  gradually  increasing 
weakness,  which  caused  her  to  drop  objects.  Several  months  later  wasting  of 
the  muscles  of  the  right  hand  was  noticed.  Gradually  the  whole  arm  became 
weak,  and  the  pain  extended  to  the  right  scapular  region.  Pain  was  much 
more  frequent  and  severe  at  night  than  during  the  day.  Several  months  after 
the  numbness  and  tingling  of  the  hand  were  first  complained  of  the  right 
lower  limb  grew  weak,  and  the  left  upper  limb  also  became  aflfected.  This 
condition  increased  steadily,  so  that  after  about  four  months  the  right  lower 
limb  was  so  weak  that  she  was  unable  to  walk  without  assistance.  The  left 
lower  limb  soon  became  similarly  affected. 

Physical  Examination. — This  revealed  great  weakness  in  the  whole  right  and 
left  upper  limbs.  The  fingers  and  thumbs  were  habitually  carried  in  flexion, 
suggesting  the  "claw-hand"  appearance.  The  extensors  were  weaker  than  the 
flexors,  although  the  latter  had  little  power.  The  thenar  and  interossei  mus- 
cles of  each  side  were  greatly  atrophied.     The  right  wrist  reflexes  were  dis- 
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tinctly  more  marked  than  the  left.  Both  lower  limbs  were  weak  and  spastic, 
but  the  right  was  affected  more  than  the  left.  The  tendon  reflexes  in  the  lower 
limbs  were  both  greatly  exaggerated,  the  right  more  so  than  the  left.  Ankle 
clonus  was  absent  on  the  left  side,  but  was  occasionally  present  on  the  right. 
Sensation  was  much  diminished  on  the   right   side.      (Notes   incomplete.) 

Constipation  was  present,  an  enema  having  to  be  administered  every  third 
day.  Urine  was  passed  involuntarily  at  times,  but,  as  a  rule,  the  patient  was 
compelled  to  use  a  catheter. 

Postmortem  Examination. — A  fibroma  of  the  cervical  region  of  the  spinal 
cord   was   found. 


Fig.  2  (Case  1). — Fibroma  o'f  the  fifth  and  sixth  cervical  segments  of  the 
spinal  cord  that  had  caused  gradually  increasing  weakness  of  all  four  extremi- 
ties ;  severe  pain  in  back  and  in  legs.  Upper  limbs  held  in  the  Thorburn 
position. 


Case  3. — Fibroma  of  cervical  portion  of  spinal  cord  pressing  on  the  first 
thoracic,  eighth  cervical,  posterior  spinal  nerve  roots  that  had  caused  severe 
pain  in  the  upper  and  the  lower  limbs,  folloxved  three  months  later  by  slowly 
developing  motor  weakness. 

History. — Airs.  A.  W.  G.,  aged  43  (Lab.  No.  539),  was  admitted  to  the 
service  of  Dr.  Spiller  at  the  University  Hospital,  Sept.  15,  1909.  The  patient 
stated  that  in  October,  1908,  she  developed  severe  pain  in  the  right  hand.     This 
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was  diagnosed  as  neuritis.  At  this  time  she  also  had  an  extremely  tender 
point  in  her  back,  on  the  left  side,  between  the  spinal  column  and  the  left 
scapula.  The  pain  in  her  right  arm  continued  for  about  ten  weeks,  and  then 
gradually  subsided  and  disappeared.  Since  that  time  she  had  had  a  persistent 
numb  sensation  in  the  fingers  of  the  right  hand.  For  some  time  past  there 
had  been  pain  in  the  left  arm  and  numbness  of  the  fingers  of  the  left  hand. 
About  two  and  one-half  months  later — in  December — the  patient  developed 
severe  pain,  limited  to  the  left  foot;  this  lasted  about  three  weeks  and  then 
gradually  disappeared.     It  was  attributed  to  gout. 

In  February,  1909,  about  four  months  after  the  onset,  she  began  to  complain 
of  a  feeling  of  numbness  about  the  waist,  and  of  a  sensation  of  distention  in 
the  abdomen. 

About  December,  1909,  the  patient  first  noticed  that  the  left  leg  seemed 
to  "lag"  a  little  in  walking,  and  in  March,  1909,  there  was  marked  weakness 
in  both  lower  limbs,  although  the  left  was  weaker  than  the  right.  On  March 
27,  1909,  while  getting  into  a  hot  bath,  she  suddenly  discovered  that  there 
were  numbness  and  loss  of  sensation  in  all  the  parts  below  the  waist.  The 
following  day  the  patient  went  to  bed  and  remained  there.  After  six  weeks 
the  weakness  had  increased  to  such  an  extent  that,  although  just  able  to 
stand  erect,  she  was  unable  to  walk.  She  had  now  lost  control  of  the  bladder 
and  rectum.  Shortly  after  first  going  to  bed  she  noticed  that  the  legs  would 
contract  spasmodically.  She  stated  that  "any  little  thing"  caused  the  muscles 
of  the  lower  limbs  to  contract,  and  at  the  same  time  there  would  also  be 
severe  pain  in  the  legs,  radiating  upward  and  stopping  at  the  painful  point 
between  the  shoulders.  There  was  a  constant  burning  sensation  in  the  lower 
limbs,  and  the  patient  had  a  bed-sore  of  two  or  three  weeks'  duration. 

Physical  Examination. — The  pupils  were  equal  and  reacted  normally  to  light 
in  accommodation  and  convergence.  The  movements  of  the  eyeballs  were 
normal.  The  cranial  nerves  all  functioned  normally.  When  the  patient  was 
turned  to  the  right  while  lying  down,  there  was  sharp,  stinging  pain  in  the 
left  middle  finger.  The  grasp  of  each  hand  was  normal.  Biceps  and  triceps 
tendon  reflexes  were  normal  on  each  side,  although  the  triceps  reflex  of  each 
side  may  possibly  have  been  less  active  than  the  biceps  reflexes.  Tactile, 
pain  and  temperature  sensations  were  normal  in  each  upper  limb.  No  differ- 
ence in  sensation  was  apparent  on  the  radial  and  ulnar  sides  of  the  limbs. 
Ataxia  was  absent,  and  there  was  no  impairment  in  the  sense  of  muscular 
position.  Stereognostic  perception  was  normal.  The  lower  limbs  were  extremely 
rigid.  The  thighs  were  held  flexed  on  the  trunk,  and  the  legs  were  strongly 
flexed  on  the  thighs  and  could  not  be  extended  by  the  examiner.  The  patellar 
tendon  reflexes  could  not  be  obtained  because  of  the  spasticity.  Ankle  clonus 
was  present  on  each  side,  provided  it  was  tested  for  when  the  spasm  was 
partially  relaxed.  The  Babinski  sign  was  typical  on  each  side.  Tactile,  pain 
and  temperature  sensations  were  lost  throughout  the  lower  limbs.  There  was 
pronounced  involuntary  jerking  of  the  lower  limbs.  No  deformity  of  the 
vertebrae,  even  at  the  point  of  tenderness  in  the  back,  was  present.  There  was 
complete  loss  of  control  of  the  bladder  and  rectum. 

September  20,  an  operation  was  performed  by  Dr.  Frazier.  The  laminae  of 
the  first,  second,  third  and  fourth  dorsal  vertebrae  were  removed.  On  nick- 
ing the  dura,  cerebrospinal  fluid  spurted  out  for  a  distance  of  2  or  3  inches 
evidently  under  considerable  pressure.  About  50  c.c.  of  fluid  escaped.  After 
the  cord  had  been  fully  exposed  for  a  distance,  including  the  first  three  thoracic 
vertebrae,  nothing  abnormal  could  be  seen  beyond  a  suspicious  prominence 
at  the  level  of  the  first  thoracic  segment.     Because  of  the  patient's  condition, 
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further  exploration  was  deemed  inadvisable.  The  wound  was  closed  with 
sutures.  On  the  day  following  the  operation  the  patient  complained  of  almost 
constant  severe  pain,  and  died  later. 

Postmortem  Examination.  —  A  well-defined  fibromatous  tumor,  measuring 
2.5  by  1.7  cm.,  was  found  firmly  attached  to  the  anterior  surface  of  the  cord. 
The  first  left  posterior  thoracic  root  lay  on  top  of  the  tumor,  which  pressed 
on  and  extended  to  the  upper  part  of  the  first  thoracic  segment.  The  growth 
touched  and  pressed  on  the  eighth  cervical  anterior  root,  but  did  not  implicate 
it.  The  dura  was  adherent  to  the  tumor  in  its  upper  portion.  The  growth  was 
situated  in  front  of  the  cord  and  did  not  extend  to  its  right  edge,  but  pro- 
truded beyond  the  left  edge. 


Fig.  3  (Case  2). — Fibroma  of  cervical  portion  of  spinal  cord  beginning  with 
pain  in  the  right  hand,  with  gradually  increasing  weakness  of  the  right  upper 
limb.  Four  months  later  gradually  and  progressively  increasing  motor  weak- 
ness of  left  upper  and  both  lower  limbs. 

Microscopic  Examination.  —  Examination  by  the  Marchi  method  showed 
intense  degeneration  of  the  ascending  and  descending  tracts. 

Case  4. — Fibroma  of  the  thoracic  portion  of  the  spinal  cord  that  had  caused 
burning  pain  in  the  epigastrium  for  nearly  three  years  before  gradual  develop- 
ment of  spastic  paraplegia  and  anesthesia;  successfully  removed  by  operation. 

History. — Fannie  P.,  aged  49,  was  admitted  to  the  University  Hospital  in 
Dr.  Spiller's  service.  Oct.  8,  1920.  The  patient  had  entered  the  hospital  in 
1915  on   account  of  burning   pain   in   the  epigastrium   and  vomiting,   and  had 
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left  a  few  weeks  later,  against  the  advice  of  the  staff.  Pain  had  been  attributed 
to  cardiovascular  disease.  Examination  at  this  time  revealed  no  symptoms  of 
disease  other  than  evidences  of  beginning  cardiac  failure.  She  was  readmitted 
to  the  hospital  in  October,  1920,  still  complaining  of  burning  pain  in  the 
epigastrium,  between  the  shoulders,  and  extending  down  the  spine.  She  said 
the  pain  was  severe  at  times.  Examination  showed  that  the  tendon  reflexes 
of  the  lower  extremities  were  equal  and  much  exaggerated.  Ankle  clonus  was 
present  on  both  sides.  There  was  a  positive  Babinski  sign  on  the  right  side, 
but  none  on  the  left.  The  spinal  fluid  showed  5  cells  to  the  cubic  millimeter; 
positive  globulin  reaction ;  sugar  was  present. 

November,  1920,  the  muscular  power  of  the  lower  limbs  against  resistance 
was  fairly  good  for  individual  movements,  but  in  walking  her  lower  limbs 
appeared  to  be  weak.  The  reflexes  of  the  lower  extremities  were  equal  and 
exaggerated.  Ankle  clonus  was  distinctly  marked  on  both  sides.  The  Babinski 
reflex  was  absent  on  each  side.  Bone  conduction,  tested  with  the  tuning-fork, 
was  normal  over  both  lower  limbs.  The  sense  of  position  in  the  toes  was 
normal.  Touch  and  pain  sensations  were  normal  over  the  lower  limbs.  The 
patient  left  the  hospital  before  the  examination  could  be  completed. 

She  was  readmitted  in  March,  1921,  still  complaining  of  severe  burning 
pain  in  the  back  and  in  the  epigastrium.  On  examination  the  following  find- 
ings were  noted :  an  exaggeration  of  the  biceps  and  triceps  reflexes ;  profound 
paralysis  of  botli  lower  limbs,  with  exaggeration  of  reflexes,  ankle  clonus, 
and  marked  spasticity.  Tactile,  pain  and  temperature  sensations  were  com- 
pletely abolished  below  a  point  corresponding  to  about  2  inches  above  the 
level  of  the  umbilicus.  Vibratory  sensation  and  the  sense  of  muscular  posi- 
tion were  slightly  impaired  in  the  lower  limbs.  Spinal  puncture  elicited  4  c.c. 
of  yellowish  fluid;  five  cells  per  cubic  millimeter;  globulin  positive.  The 
Wassermann  reaction  was  negative.  Roentgen-ray  examination  showed  no 
deformity  of  the  spine.  The  patient  suffered  considerably  from  intermittent 
spasmodic  flexor  contractions  of  the  lower  limbs. 

Treatment  and  Course. — April  12,  1921,  an  operation  was  performed  by  Dr. 
Frazier.  The  laminae  of  the  fifth,  sixth,  seventh  and  eighth  thoracic  vertebrae 
were  removed.  A  subdural  tumor  occupied  the  posterior  aspect  of  the  cord, 
extending  from  the  eighth  to  the  eleventh  thoracic  segments.  The  tumor 
extended  farther  on  the  left  than  on  the  right  side,  a  small  protuberance 
extending  from  the  growth  around  the  lateral  aspect  of  the  cord  above  the 
middle  of  the  tumor.  After  the  removal  of  the  tumor  the  spinal  cord  was 
found  to  be  very  much  flattened.  Microscopic  examination  proved  it  to  be 
a   fibroma. 

Case  S. — Intramedullary  infiltrative  tumor  (ependymoma)  of  cervical  portion 
of  spinal  cord;  duration  five  years,  causing  slowly  progressive  increasing  spastic 
paralysis  of  the  limbs  with  marked  muscular  atrophy  and  increased  reflexes 
and  burning  pain  in  the  back. 

History. — Joseph  M.  (Lab.  No.  671)  was  admitted  to  the  University  Hos- 
pital, Oct.  15,  1914,  in  the  service  of  Dr.  Spiller.  In  1909  the  patient  first 
noticed  weakness  of  the  right  arm,  without  pain.  This  progressed  gradually. 
Two  years  later  the  right  leg  began  to  grow  weak,  and  he  had  a  sensation  of 
numbness  and  tingling  in  the  leg.  Still  later  the  left  leg  became  similarly 
affected,  and  finally,  in  1914,  nearly  five  years  after  the  onset,  the  left  upper 
limb  became  paretic. 

For  the  past  three  years  the  patient  had  had  considerable  burning  pain 
between  the  shoulders  and  in  the  lumbar  region,  numbness  and  tingling  of 
the  lower  extremities,  with  subacute  aching  pain  in  the  knees  and  ankles. 
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Physical  Examination. — This  revealed  marked  kyphosis,  beginning  in  the 
cervical  region  and  extending  into  the  thoracic  region,  with  the  point  of  greatest 
curvature  at  the  fifth  thoracic  vertebrae.  The  ocular  examination  was  nega- 
tive. The  cranial  nerves  were  normal.  The  muscles  of  the  upper  extremities 
and  shoulder  girdles,  including  the  supraspinati  and  infraspinati,  deltoids, 
pectorals,  and  all  the  muscles  of  the  upper  arms,  forearms  and  hands,  were 
greatly  wasted.  The  muscles  of  the  thenar  and  hypothenar  eminences  were 
relatively  well  preserved.  Those  of  the  left  upper  limb  were  not  quite  so 
markedly  affected  as  were  those  of  the  right  upper  limb ;  the  latter  was  mod- 
erately spastic,  and  there  was  marked  clonus  at  the  wrist  joint.  Fibrillary 
tremors  were  present  in  the  deltoids,  biceps  and  triceps.    The  biceps  and  triceps 


Fig.  4  (Case  3). — Fibroma  of  cervical  portion  of  spinal  cord  pressing  on 
the  first  thoracic,  eighth  cervical,  posterior  spinal  nerve  roots  that  had  caused 
severe  pain  in  the  upper  and  the  lower  limbs,  followed  three  months  later  by 
slowly  developing  motor  weakness. 


reflexes  on  the  right  side  were  exaggerated.  The  biceps  on  the  left  was 
exaggerated,  but  the  left  biceps  reflex  was  absent.  The  muscles  of  the  lower  limbs 
were  considerably  wasted,  and  there  was  corresponding  weakness.  The  tendon 
reflexes  were  equal  but  exaggerated,  and  there  was  abortive  ankle  clonus  on 
each  side.  The  Babinski  reflex  was  also  present  on  both  sides.  Cutaneous 
sensation  of  every  form  was  impaired  over  the  arms,  trunk  and  lower  limbs. 
At  times  the  patient  seemed  to  recognize  pain,  but  his  answers  were  uncertain, 
and  exact  limits  were  not  determined. 
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Postmortem  Examination. — This  revealed  marked  fusiform  swelling  of  the 
cord,  its  point  of  greatest  intensity  being  at  the  lower  cervical  and  upper 
thoracic  segments.  On  cross-section,  under  the  microscope,  the  specimen 
showed  the  characteristics  of  an  ependymoma. 

Case  6. — Sudden  development  of  paraplegia  caused  by  acute  syphilitic  sof- 
tening of  the  spinal  cord  from  thrombosis. 

History. — Robert  McElreth  (Lab.  No.  267)  was  admitted  to  the  Philadelphia 
Hospital,  Dec.  20,  1904,  in  the  service  of  Dr.  Mills.  After  having  been  exposed 
to  severe  wet  and  cold  weather  in  November,  1904,  the  patient  was  suddenly 
seized  with  "chills"  and  with  a  feeling  of  weakness,  and  was  compelled  to 
remain  in  bed.  A  few  hours  later  he  was  unable  to  move  his  legs  or  to  con- 
trol his  bladder  and  rectum.     Vomiting  occurred  frequently. 

Physical  Examination. — This  showed  that  the  pupils  were  equal,  but  did  not 
contract  to  light,  although  they  did  contract  in  accommodation.  The  cranial 
nerves  were  normal,  as  were  also  the  upper  limbs.  The  feet  were  swollen, 
deeply  cyanotic  and  cold,  pressure  producing  deep  pitting.  Both  knee  reflexes, 
although  present,  were  decreased ;  no  patellar  reflex  or  ankle  clonus  was  present, 
but  there  appeared  to  be  a  suggestion  of  dorsal  flexion  of  the  great  toe.  On 
plantar  irritation  he  could  move  both  legs  slightly — the  right  more  than  the 
left.  The  man  did  not  feel  the  prick  of  a  pin  below  the  knee,  but  at  about 
that  level,  and  above  it,  there  appeared  to  be  sensations  to  pain.  Although 
oblivious  to  light  touch  on  the  thighs,  he  distinguished  firm  palpation,  whereas 
over  the  abdomen  and  elsewhere  sensation  seemed  to  be  normal. 

Treatment  and  Course. — Dec.  20,  1904,  10  p.  m. :  The  patient  vomited, 
apparently  the  result  of  calomel.  The  bowels  did  not  move.  Temperature  was 
lower;  there  was  incontinence  of  urine. 

Dec.  21,  1904:  First  sound  just  barely  audible,  about  fifth  interspace,  in 
nipple  line ;  second  aortic  sound  could  be  heard  faintly,  but  second  pulmonic 
sound  was  not  discernible.  Breathing  was  better,  easier  and  slower,  and  the 
pulse  had  become  somewhat  slower.  The  bowels  opened  by  incontinence ;  there 
was  a  slight  tendency  to  vomit  after  the  midday  meal. 

Notes  by  Dr.  McConnell :  There  was  no  palsy  of  any  muscle  supplied  by 
the  seventh  or  motor  fifth  nerve.  The  external  ocular  muscles  were  normal. 
The  pupils  were  somewhat  contracted,  but  equal ;  the  left  responded  to  light 
and  accommodation ;  the  right  responded  to  accommodation  but  not  to  light. 
There  was  no  loss  of  sensation  to  touch  or  pain  over  the  face  or  scalp,  and 
muscular  power  in  both  upper  extremities  was  good.  All  normal  movements 
were  good.  No  wasting  of  the  arm  or  forearm  was  apparent;  the  thenar  emi- 
nence of  the  left  side  seemed  somewhat  less  sound  than  on  the  right;  there 
was  no  wasting  of  the  interossei,  although  the  first  interosseous  of  the  left 
seemed  somewhat  wasted  compared  to  the  right.  Both  upper  limbs  were  the 
seat  of  numerous  tumors.  These  were  irregularly  round,  freely  movable  under 
the  skin  and  not  painful.  They  were  somewhat  soft,  but  were  not  cystic.  The 
reflex  was  normal  in  the  upper  extremities  of  both  sides.  No  tremor  or  fibril- 
lary twitchings  were  present.  All  forms  of  sensation  seemed  to  be  well 
preserved. 

Dec.  23,  1904:  Following  an  enema  the  night  before,  the  bowels  movec^. 
well.  The  patient  did  not  vomit,  was  perfectly  clear  mentally  and  fairly  com- 
fortable. At  9:30  this  afternoon  he  suddenly  complained  of  a  sense  of  suf- 
focation and  died  immediately. 
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Case  7. — Acute  syphilitic  myelomalacia  of  the  thoracic  portion  of  the  spinal 
cord  that  had  caused  sudden  onset  of  complete  flaccid  paraplegia  and  incon- 
tinence of  urine  and  feces. 

History.— Feter  S.  (Lab.  No.  787)  was  admitted  Nov.  21,  1919,  in  the  ser- 
vice of  Dr.  Spiller.  In  April,  1919,  the  patient  first  began  to  have  difficulty  in 
emptying  the  bladder.  He  was  treated  in  another  hospital,  from  which  it  was 
reported  that  a  suprapubic  cystotomy  was  done  and  the  bladder  drained.  Dur- 
ing operation  the  prostate  was  observed  to  be  enlarged,  but  it  was  not  removed. 
In  spite  of  this  difficulty  the  patient  continued  at  his  work  until  Nov.  11,  1919. 


Fig.  5  (Case  4). — Intramedullarj-  infiltrative  tumor  (ependymoma)  of  cer- 
vical portion  of  spinal  cord ;  duration  five  years,  causing  slowly  progressive 
increasing  spastic  paralysis  of  the  limbs  with  marked  muscular  atrophy  and 
increased  reflexes  and  burning  pain  in  the  back. 


when,  after  returning  from  work  and  feeling  tired,  he  lay  down  on  a  sofa  to 
rest.  One  hour  later,  on  attempting  to  rise,  he  found  that  he  was  unable  to 
do  so.  He  stated  that  he  felt  dead  from  the  waist  down,  and  that  he  was 
unable  to  move  either  lower  limb. 

Physical  Examination. — The  pupils  were  equal  in  size  and  normal,  and 
reacted  normally  to  light,  accommodation  and  convergence.  All  cranial  nerves 
functioned  normally.     There  was  complete  motor  and  sensorj-  paralysis  of  all 
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parts  below  the  level  of  the  fifth  rib  on  the  left  side  and  below  the  fourth 
rib  on  the  right  side.  Above  this  level  no  abnormalities  were  found.  The 
arms  were  normal.  The  lower  limbs  were  completely  paralyzed  and  flaccid. 
The  tendon  reflexes  were  absent  on  each  side,  and  all  forms  of  sensation  were 
abolished.     There  was  incontinence  of  urine  and  feces. 

Twenty-five  c.c.  of  spinal  fluid  were  withdrawn  for  examination  and  showed 
3  lymphocytic  cells  to  the  cubic  millimeter.  The  Wassermann  reaction  was 
not  reported. 

Roentgen-ray  examination  of  the  spinal  column  showed  evidences  of  osteo- 
arthritis of  the  sixth  dorsal  vertebra  and  the  lumbar  vertebrae. 

The  patient  gradually  grew  weaker.  The  lungs  became  congested,  and  he 
was  delirious  at  times.     The  patient  died,  Dec.  12,   1919. 

Postmortem  Examination. — Examination  revealed  complete  softening  of  the 
spinal  cord,  involving  the  fifth,  sixth,  seventh  and  eighth  thoracic  segments.  On 
cross-section  it  was  impossible  to  differentiate  between  the  white  and  the  gray 
matter. 

Microscopic  Examination :  The  point  of  greatest  intensity  of  softening  was 
at  the  level  of  the  fifth  thoracic  segment.  There  were  thickening  of  the  ves- 
sels and  perivascular  infiltration,  but  very  little  meningeal  infiltration.  Sof- 
tening was  diffuse,  though  greater  in  the  posterior  and  lateral  portions.  Some 
of  the  vessels  seen  on  cross-section  appeared  to  be  occluded. 

Diagnosis :     Syphilitic  arteritis  and  meningomyelitis. 

ABSTRACT    OF    DISCUSSION 

Dr.  Charles  A.  Elsberg  of  New  York  stated  that  he  had  always  thought  that 
the  acute  paralysis  which  occurs  within  a  few  hours  or  within  twenty-four  hours, 
as  frequently  seen  in  malignant  disease  of  the  spine,  was  due  entirely  to  inter- 
ference with  the  circulation  of  a  localized  area  of  the  spinal  cord  and  not  to 
an  acute  myelitis  from  a  toxic  cause.  When  such  spinal  cords  are  examined 
postmortem  or  perchance  are  seen  on  the  operating  table,  no  evidence  can  be 
found  of  pressure  on  the  cord,  and  the  outer  surface  of  the  cord  apparently 
looks  normal. 

Dr.  Cadwalader  deserved  much  credit  for  having  called  attention  to  the 
importance  of  the  circulatory  disturbances  in  these  acute  paralyses  of  spinal 
origin. 

Dr.  Elsberg  stated  that  he  hoped  in  the  near  future  to  give  an  explanation 
for  early  sensory  pain  symptoms  and  loss  of  motor  power  in  the  lower  limbs 
in  disease  in  the  cervical  cord.  In  spite  of  the  evidence  to  the  contrary,  which 
is  found  in  the  literature,  he  believed  that  there  is  a  lamellar  arrangement  in 
the  various  tracts  in  the  pyramidal  as  well  as  in  the  spinothalamic  pathways, 
and  he  hoped  soon  to  have  the  clinical  and  experimental  proof.  For  example, 
if  it  were  a  fact  that  in  the  spinothalamic  tracts  the  fibers  for  the  lower 
extremities  coursed  along  the  outermost  parts  of  the  tracts,  it  could  easily  be 
understood  that  a  pressure  from  the  outside  would  first  affect  the  fibers  for 
the  lower  extremities.  In  spite  of  all  the  evidence  to  the  contrary,  there  was 
considerable  evidence  that  a  similar  grouping  occurred  in  the  pyramidal  tracts. 

The  probable  reason  that  the  symptoms  which  Dr.  Cadwalader  had  described 
— that  is,  an  affection  of  the  lower  extremities  first  in  high  lesions — were  not 
more  often  observed  was  that  a  pressure  is  rarely  so  slow  and  gradual  that 
the  outermost  portions  of  these  pathways  are  first  affected  alone.  Usually  the 
entire  tract  is  quickly  involved. 
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Dr.  Elsberg  said  that  he  realized  and  was  fully  aware  of  the  fact  that,  up 
to  the  present  time,  the  studies  made  of  ascending  and  descending  degenera- 
tions in  the  spinal  cord  seemed  to  show  that  there  is  no  grouping  according 
to  extremities  of  the  fibers  in  the  spinal  tracts.  But  he  believed  that  the  evi- 
dence had  been  misinterpreted,  and  he  hoped  to  be  able  to  bring  forward  the 
proof  of  the  correctness  of  his  contention. 

Dr.  H.  H.  Hoppe  of  Cincinnati  said  that  he  wanted  to  add  a  contribution 
to  the  subject  of  the  sudden  development  of  paraplegia  in  lesions  of  the  spinal 
cord  running  a  subacute  or  chronic  course. 

A  patient  was  admitted  to  the  neurological  service  at  the  Cincinnati  Gen- 
eral Hospital  with  the  history  of  pains  affecting  the  abdominal  region  for  a 
few  months.  Two  or  three  days  before  admission,  she  developed  weakness  of 
the  legs  which  advanced  to  a  complete  flaccid  paraplegia  in  from  twenty-four 
to  thirty-six  hours.  At  operation  the  dura  was  laid  bare  and  a  distinct  loss 
of  pulsation  showed  below  the  area  of  exposure.  The  pathologic  condition 
proved  to  be  a  pachymeningitis  interna  hypertrophica.  The  lesion  was  located 
about  the  region  of  the  eighth  dorsal  segment.  The  sudden  development  of 
the  flaccid  paraplegia  in  this  case  w-as  in  all  probability  caused  by  a  com- 
pression of  the  anterior  spinal  artery. 

Dr.  William  G.  Spiller  of  Philadelphia  said  he  was  interested  in  Dr. 
Elsberg's  remarks  and  awaited  with  much  interest  his  presentation  of  proofs 
of  a  dissociation  of  the  motor  fibers  for  the  upper  and  lower  limbs  in  the 
crossed  pyramidal  tract  of  the  spinal  cord.  All  investigations,  so  far  as  he 
was  aware,  had  shown  that  the  fibers  for  the  upper  limb  are  not  distinct  from 
the  fibers  for  the  lower  limb  in  the  crossed  pyramidal  tract  of  the  spinal  cord. 
Experimental  work  on  the  motor  cortex,  in  removing  the  center  of  the  motor 
fibers  of  the  upper  limb  or  of  those  of  the  lower  limb,  has  shown  that  the 
degeneration  of  the  crossed  pyramidal  tract  in  the  spinal  cord  as  determined  by 
the  Marchi  method  is  diffuse,  and  that  the  motor  fibers  of  either  upper  or 
lower  limb  are  not  confined  to  a  definite  portion  of  the  crossed  pyramidal  tract. 
It  is  doubtful  whether  such  a  separation  of  motor  fibers  for  the  limbs  exists 
below  the  internal  capsule,  although  theoretically  one  would  expect  a  separation 
of  this  kind  to  exist. 

In  the  posterior  columns  the  fibers  from  the  upper  limb  are  distinct  from 
those  from  the  lower  limb,  for  the  column  of  Goll  is  believed  to  consist  of 
fibers  entering  below  the  midthoracic  region. 

Dr.  M.  Allen  Starr  of  New  York  said  that  he  did  not  think  all  investiga- 
tions pointed  the  other  way  and  cited  a  case  with  illustrations,  which  was 
published  in  his  book  in  1902,  of  some  very  interesting  specimens  given  him 
by  Dr.  Osier,  in  which  a  tumor  lying  opposite  the  first  and  second  lumbar 
segments  on  one  side  resulted  in  an  ascending  degeneration  of  the  posterior 
columns.  This  was  traced  upward  at  different  levels  and  confirmed  the  state- 
ments that  were  published  twenty-five  years  ago,  that  as  demonstrated  by  the 
experimental  lesions  studies  by  the  Marchi  method  there  was  a  lamellar  arrange- 
ment of  fibers  as  they  ascended  the  cord,  each  succeeding  entering  fiber  lying 
on  top  and  posterior  to  the  fiber  above  it. 

Dr.  Henry  M.  Thomas  of  Baltimore  said  that  he  had  been  interested  in  a 
case  which  possibly  might  bear  on  Dr.  Elsberg's  remarks. 

The  patient  was  a  school  girl  who  had  recently  been  operated  on.  Three 
years  ago  she  had  a  pain  in  the  left  arm  which  was  thought  to  be  due 
to  a  toxic  neuritis.  She  complained  very  little  and  went  on  with  her  school 
and  athletic  pursuits,  but  her  hand  became  slightly  atrophic.    Three  years  after 
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the  onset  she  began  to  notice  that  she  did  not  use  her  left  leg  as  well  as  her 
right.     This  became  evident  about  six  weeks  before  the  operation. 

Her  left  hand  was  smaller  than  the  right.  She  used  it  awkwardly,  but  it 
gave  her  little  trouble.  Her  left  leg  showed  the  evidences  of  a  mild  pyramidal 
tract  lesion.  There  was  also  a  sensory  loss  of  pain  and  temperature  on  the 
right  side,  involving  the  second  thoracic  segment  and  the  whole  side  below. 
She  had  had  no  pain  except  that  in  her  left  arm  three  years  before. 

She  was  operated  on  by  Dr.  Dandy  who  found  inside  of  the  dura  a  small 
tumor,  opposite  the  seventh  cervical  vertebra  that  hardly  indented  the  spinal 
cord,  but  pressed  on  its  left  lateral  aspect.  This  intradural  tumor  was  an 
offshoot  of  a  tumor  the  size  of  a  lime  that  was  in  the  body  of  the  seventh 
cervical  vertebra.     He  believed  that  the  tumor  was  completely  removed. 

Dr.  Thomas  said  that  while  the  pressure  on  the  spinal  cord  seemed  to  have 
been  recent  and  slight,  the  sensory  disturbance  involved  the  whole  side  of  the 
body,  up  to  the  level  of  the  segment  of  the  cord  pressed  on  and  did  not  involve 
the  leg  only,  as  might  have  been  expected  from  Dr.  Elsberg's  experiences. 

Dr.  Lewis  J.  Pollock  of  Chicago  said  that  it  had  been  noted  for  some  years 
that  in  cases  of  Brown-Sequard's  paralysis,  occurring  as  the  result  of  lesions 
in  the  lower  cervical  or  dorsal  segments,  analgesia  was  frequently  absent  in 
the  lowermost  sacral  segments.  It  had  likewise  been  noted  that  in  patients 
recovering  from  this  paralysis  there  was  a  caudal  retreat  of  the  analgesia. 
From  these  observations  it  had  been  concluded  that  there  was  a  lamellar  dis- 
tribution of,  the  ascending  sensory  tracts  subserving  pain  and  temperature 
senses.  It  had  likewise  been  concluded  that  the  fibers  subserving  the  lowermost 
segments  occupied  a  position  lateral  to  those  of  the  upper  segments. 

If  this  were  true,  there  would  be  little  difficulty  in  the  differentiation  of 
intramedullary  from  extramedullary  lesions.  When,  in  a  case  in  which  the 
lesion  was  situated  in  the  dorsal  or  cervical  segments,  the  sacral  segments 
were  not  analgesic,  an  intramedullary  condition  was  present. 

Dr.  Pollock  had  observed  a  number  of  cases  of  intramedullary  lesions  and 
found  in  them  that  the  sacral  segments  were  free  from  analgesia.  However, 
in  two  cases  of  undoubted  extramedullary  lesions,  one  which  at  operation  was 
found  to  be  a  pachymeningitis,  these  areas  were  likewise  free  from  loss  of 
pain  sense.  It  seemed  that  such  a  condition  could  be  explained  more  logically 
on  the  basis  of  a  wide  diflfusion  of  the  fibers  from  the  lowermost  segments 
as  they  ascend  than  on  a  lamellar  distribution.  It  might  be  possible  as  there 
does  not  seem  to  be  a  crossing  of  the  pain  fibers  below  the  twelfth  dorsal  seg- 
ment, that  in  the  lumbar  and  sacral  portions  of  the  cord  pain  sensation  is 
transmitted  through  short  fibers,  as  in  the  cat,  in  whom  a  bilateral  hemisection  of 
the  cord  at  different  levels  fails  to  produce  analgesia. 

Dr.  Charles  A.  Elsberg  said,  in  answer  to  Dr.  Thomas,  that  he  had  operated 
on  several  patients  in  whom  tumors  had  grown  through  the  dura,  from  the 
outside,  and  into  the  intradural  space. 

Recently  he  had  witnessed  an  operation  performed  by  Dr.  Taylor,  in  which 
a  tumor  had  evidently  begun  in  one  of  the  branches  of  a  spinal  nerve  or  near 
the  spinal  ganglion,  had  grown  into  the  dural  sac  through  the  opening  in  the 
dura  for  the  nerve  root,  and  had  then  caused  compression  symptoms. 

Dr.  Williams  B.  Cadwalader  of  Philadelphia,  in  closing,  said  that  he  was 
glad  his  remarks  had  aroused  some  interest  and  thought  that  the  views 
expressed  by  Dr.  Elsberg  regarding  the  arrangement  cf  the  sensory  tracts  within 
the  spinal  cord  were  most  imporiant. 


PROGRESSIVE     CEREBRAL     HEMIPLEGIA 
ALFRED    GORDON,     M.D. 

PHILADF.LPHIA 

By  the  term  "progressive  cerebral  hemiplegia"  there  is  understood 
a  condition  in  which  a  unilateral  paralysis  of  cerebral  type  is  established 
slowly  and  progressively  but  in  sections,  commencing  either  in  the 
upper  or  the  lower  extremity  or  in  the  face.  The  pathologic  material 
in  such  cases  has  been  found  to  present  a  great  variety.  Edema  of  a 
whole  hemisphere,  large  areas  of  softening,  obliteration  (partial  or 
complete)  of  the  internal  carotids,  thrombosis  of  sylvian  arteries,  mul- 
tiple foci  of  softening  through  arteries  of  small  blood  vessels  in  the 
cortex,  or  centrally  located,  finally  tumor  of  the  brain — these  are  the 
anatomic  conditions  which  have  been  observed  by  various  authors  in  the 
form  of  hemiplegia  under  consideration.  Before  discussing  further  the 
pathogenesis  of  the  condition  the  following  cases  are  presented  for 
consideration : 

REPORT     OF     CASES 

Case  1. — A  man,  aged  55,  with  a  history  of  a  syphilitic  infection  at  the  age 
of  35.  commenced  to  suflFer  from  attacks  of  vertigo  several  months  ago.  His 
heart  was  somewhat  enlarged,  and  the  aorta  presented  a  very  marked  accentua- 
tion of  the  second  sound ;  the  blood  pressure  was  170,  systolic.  Urinalysis 
showed  a  faint  trace  of  albumen.  One  morning  after  a  more  violent  attack  of 
vertigo  than  usual,  he  felt  the  left  arm  and  hand  become  numb,  and  rubbed  the 
limb  with  vigor  to  make  it  react.  On  the  following  day  the  arm  became 
paretic.  Gradually  the  paralysis  became  more  and  more  pronounced.  On  the 
tenth  day  the  left  lower  limb  became  similarly  involved,  and  finally  the  left  side 
of  the  face  became  deviated  to  the  right.  The  speech  was  at  no  time  affected 
except  toward  the  end,  when  the  patient's  mentality  became  greatly  weakened. 
In  addition  to  the  hemiplegia  there  was  also  a  total  hemianalgesia  in  the  left 
arm  and  leg  but  only  a  hypalgesia  in  the  lower  half  of  the  face  on  the  same 
side.  The  reflexes  were  all  typical  of  a  cerebral  attack.  The  eyes  were  normal, 
with  the  exception  of  a  slight  limitation  of  their  movement  toward  the  left. 
The  tongue  was  deviated  to  the  left  side.  There  was  no  difficulty  of  deglutition. 
The  sphincters  were  normal.  The  patient's  condition  gradually  grew  worse, 
the  paralytic  state  became  deeper,  the  sphincters  ceased  to  function,  the  patient 
became  mentally  dull,  and  gradually  a  comatose  state  developed.  Death  occurred 
on  the  twenty-eighth  day. 

At  necropsy  considerable  edema  was  present  over  the  rolandic  area  in  the 
right  hemisphere.  Both  ascending  convolutions  were  pale  and  on  palpation  a 
softness  of  the  tissue  was  felt.  The  soft  consistency  was  particularly  marked 
in  the  middle  portion  of  the  precentral  convolution,  but  less  marked  in  its  upper 
third;  the  lower  third  presented  the  same  consistency  as  the  surrounding  tissue. 
Transverse  cuts  revealed  that  the  entire  cortical  layer  was  correspondingly 
softened,  contrasting  sharply  with  the  normal  tissue;  but  the  softening  did  not 
penetrate   deeper  and   left   the   white   substance  untouched,   except   over   a   very 
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thin  layer  immediately  close  to  the  gray  matter.  The  basal  ganglia  remained 
intact.  The  most  interesting  finding  was  the  condition  of  the  right  middle 
cerebral  artery;  at  its  origin,  where  it  leaves  the  internal  carotid,  it  was  found 
to  be  hard  on  palpation ;  and  a  section  of  it  revealed  an  almost  complete 
obliteration  of  the  lumen.  Dilatation  of  the  basilar  artery  was  another  inter- 
esting feature.  A  microscopic  study  of  these  arteries  showed  distinct  evidence 
of  endarteritis,  which  was  probably  of  syphilitic  origin;  but,  on  the  other  hand, 
the  small  arteries  distributed  over  the  rolandic  area  did  not  show  any  material 
changes.  A  histologic  study  of  the  nerve  tracts  showed  distinct  degenerative 
changes  with  Marchi's  method  but  very  slight  with  Weigert's  stain.  Special 
emphasis  is  laid  on  the  fact  that  the  most  pronounced  softening  of  cortical 
tissue  was  in  that  portion  of  the  rolandic  area  which  corresponds  to  the  center 
of  the  arm,  and  it  is  to  be  recalled  that  the  paralytic  condition  commenced  in 
the  arm. 

Case  2. — A  man,  aged  63,  an  inveterate  alcoholic,  had  had  attacks  of  vertigo 
with  severe  headache  for  a  number  of  years.  After  one  of  these  attacks,  in 
which  the  vertigo  was  unusually  severe,  he  became  unconscious.  Fifteen  minutes 
later  he  commenced  to  regain  consciousness  and  it  was  noticed  that  the  left  leg 
was  paretic.  The  reflexes  showed  an  involvement  of  the  motor  pathway. 
Sensations  to  all  forms  were  greatly  diminished.  The  paralysis  of  the  leg 
became  more  and  more  pronounced.  Ten  days  later  there  was  observed  a 
gradual  diminution  of  power  in  the  left  arm  with  an  accompanying  flaccidity. 
Shortly  afterward  a  slight  deviation  of  the  face  to  the  right  was  noticed.  The 
patient  was  under  observation  until  he  expired,  thirty  days  later.  During  that 
period  he  presented  a  typical  left  motor  hemiplegia  with  a  diminution  of  sen- 
sibility to  all  forms  on  the  same  side.  Gradually  the  sphincters  became  mvolved. 
The  mentality  remained  clear  until  the  end.  The  patient's  blood  pressure 
oscillated  from  200  to  160  systolic.     The  left  cardiac  ventricle  was  dilated. 

At  necropsy  the  findings  were :  Both  hemispheres  were  edematous  with 
predominance  over  the  right  sensorimotor  area.  At  this  level  a  pronounced 
vascularization  could  be  seen.  The  lower  portion  of  this  area  was  somewhat 
softer  than  the  neighboring  tissue.  Inspection  and  palpation  revealed  a  more 
or  less  solid  consistency  of  the  arteries  over  the  convexity  and  at  the  base  of 
the  brain.  Only  in  one  place  was  a  nodular  condition  detected:  at  the  level  of 
origin  of  the  right  sylvian  artery.  A  section  of  the  latter  showed  an  almost 
complete  obliteration  of  the  lumen.  Further  examination  showed  that  the 
ascending  frontal  convolution  was  more  softened  than  the  ascending  parietal, 
a  fact  which  probably  had  some  bearing  on  the  difference  of  the  degree  of 
involvement  of  objective  sensibility  and  motor  disorder  during  the  patient's 
life.  Not  only  was  the  softening  peripheral,  but  it  also  gained  in  depth.  A 
gross  section  showed  an  edematous  state  in  the  right  hemisphere  between  the 
periphery  and  the  basal  ganglia.  However,  a  certain  portion  of  the  internal 
capsule  and  of  the  adjacent  lenticula  was  found  softened ;  but  the  knee  and  the 
upper  part  of  the  capsule,  as  well  as  the  thalamus,  were  intact.  Histologic 
examination  showed  marked  atheromatous  changes  in  many  of  the  cerebral 
arteries.  These  changes  were  particularly  evident  in  the  internal  layer  of  the 
vessel  wall,  and  were  imusually  pronounced  in  the  sylvian  artery  at  the  level 
of  the  obliteration  previously  mentioned.  The  cortical  cells  showed  marked 
deformities  with  a  certain  degree  of  chromatolysis.  As  to  the  nerve  fibers, 
come  degenerative  changes  were  traced  only  with  Marchi's  method. 

Case  3. — A  man,  aged  65,  had  during  the  last  ten  years  of  his  life  several 
attacks  of  mild  subjective  sensory  distrrharces  in  his  left  hand  and  foot.    They 
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consisted  of  tingling  with  numbness  followed  by  weakness  in  the  left  arm  and 
leg.  The  first  attack  lasted  a  few  hours,  but  each  subsequent  attack  was  longer 
in  duration,  so  that  the  duration  of  the  last  one  was  a  whole  week.  While  he 
always  recovered  from  each  seizure,  the  fifth,  which  was  the  last,  left  his  left 
arm  somewhat  weak.  Nevertheless  this  weakness  did  not  interfere  with  his 
regular  occupation,  which  was  clerical.  About  fifteen  days  later  his  left  arm 
became  totally  paralyzed.  This  occurred  after  an  attack  of  vertigo  without  loss 
of  consciousness.  Five  days  later  the  left  leg  became  paralyzed,  and  at  the 
same  time  a  deviation  of  the  face  toward  the  right  was  noticed.  The  paralysis 
became  gradually  deeper  and  deeper,  and  presented  the  typical  symptoms  of 
cerebral  motor  hemiplegia.  The  sensations  were  but  slightly  involved.  There 
were  no  eye  manifestations  and  the  sphincters  were  intact.  The  patient  pre- 
sented a  high  blood  pressure,  220  systolic.  The  heart  was  dilated  and  the 
second  aortic  sound  was  loud  and  musical.  Arteriosclerosis  was  diagnosed.  On 
the  twentieth  day  the  patient's  condition  became  suddenly  worse,  a  comatose 
state  set  in,  and  he  expired. 

Necropsy  revealed  a  marked  edema  in  the  right  hemisphere.  The  pia  was 
thick  and  infiltrated  so  that,  when  after  a  puncture  the  edematous  fluid  escaped, 
it  collapsed  on  the  surface  of  the  brain.  There  was  a  distinct  softening  on 
the  rolandic  area,  particularly  in  its  median  portion,  and  more  in  the  precentral 
than  in  the  postcentral  convolution.  The  softening  encroached  somewhat  on  the 
prefrontal  lobe  in  the  middle  portion.  The  arteries  of  the  convexity  of  the 
entire  cerebrum  as  well  as  of  the  base  appeared  thick  and  on  palpation  felt  hard. 
An  especially  hard  area  was  found  in  the  sylvian  artery  at  the  level  of  its  origin. 
A  cut  of  that  area  showed  an  almost  complete  obliteration  of  its  lumen.  A 
number  of  cuts  were  made  over  other  arteries  as  well  as  of  those  of  the  base. 
Thickened  walls  were  in  evidence  in  the  majority  but  no  obstruction  of  the 
lumen  was  seen.  Transverse  cuts  of  the  brain  revealed  that  the  softening 
penetrated  through  the  entire  thickness  of  the  cortex.  An  area  of  softening 
was  found  in  the  right  internal  capsule  back  of  the  knee.  The  thalamus 
opticus  was  intact,  but  a  small  area  of  the  lenticula  adjacent  to  the  capsule  was 
also  softened.  Microscopic  examination  showed,  besides  cellular  changes  in 
the  cortex,  degenerative  changes  in  the  motor  pathway  more  with  Marchi's  than 
with  Weigert's  method  of  staining. 

Case  4. — A  man,  aged  38,  complained  of  severe  headache  and  vertigo,  and 
frequently  had  vomiting  spells.  The  tendon  reflexes  were  increased  in  the 
lower  extremities,  but  no  other  abnormal  reflex  was  present.  The  eyegrounds 
were  negative  for  a  long  time.  The  condition  remained  unaltered  during  a 
period  of  four  months.  At  that  time  the  patient  observed  a  gradually  oncoming 
weakness  in  the  right  arm  with  a  mild  difficulty  of  speech.  Examination  revealed 
also  a  sensory  disorder  in  the  aflfected  arm,  consisting  of  a  pronounced  hypes- 
thesia  to  all  forms  of  sensation ;  the  patient  complained  of  a  numbness  in  the 
fingers  and  of  an  inability  to  appreciate  objects ;  astereognosis  was  present. 
The  paretic  condition  grew  deeper  and  deeper  when,  on  the  sixth  day,  the  right 
leg  became  paretic.  Gradually  a  complete  paralysis  of  the  leg  developed.  The 
face  was  but  slightly  involved.  The  speech  became  more  and  more  typical  of 
motor  aphasia.  Soon  the  patient's  eyes  commenced  to  show  symptoms. 
Diplopia  occurred  frequently.  The  eyegrounds  showed  a  haziness  of  the  media, 
and  optic  neuritis  rapidly  developed  on  both  sides.  The  headache  became  more 
severe,  and  vomiting  more  frequent.  Convulsive  seizures  appeared  on  the  right 
side.  A  comatose  state  gradually  set  in,  and  the  patient  expired  in  one  of  the 
convulsive  attacks.     At  necropsy  a  gliomatous  neoplasm  was  found  in  the  left 
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hemispheres,  involving  the  ascending  parietal  convolution  and,  partly,  the  ascend- 
ing frontal  close  to  the  rolandic  fissure,  affecting  their  median  portion. 

Case  S.^A  man,  aged  64,  after  a  prolonged  period  of  vertigo  developed, 
five  months  ago,  a  sudden  paresis,  with  a  sensation  of  numbness  in  the  right 
leg.  At  the  end  of  seven  days  he  regained  considerable  power.  Nevertheless  a 
certain  akwardness  of  gait  remained.  Two  months  later  a  similar  condition 
appeared  in  the  right  arm  and  leg.  The  face  was  also  seen  to  deviate  towards 
the  left.  The  paresis  became  gradually  more  and  more  pronounced,  so  that  at 
the  end  of  the  fifth  month  the  patient  presented  a  complete  right  hemiplegia. 
Presently  there  was  not  only  paralysis  on  the  right  side  but  also  motor  aphasia. 
The  sensations  were  diminished  on  the  right  side.  All  the  reflexes  were  typical 
of  cases  with  a  cerebral  damage.  The  patient's  condition  gradually  grew 
weaker.  Diarrhea  made  its  appearance.  Coma  and  death  followed.  At  necropsy 
there  was  found  a  softening  of  the  entire  posterior  limb  and  the  posterior 
portion  of  the  anterior  limb,  also  of  the  knee  of  the  left  internal  capsule.  The 
large  arteries  of  the  convexity  and  base  of  the  brain  were  found  hard  on 
palpation. 

COMMENT 

The  clinical  aspect  in  the  five  cases  presents  common  characteristics : 
the  paralysis  developed  slowly  and  gradually,  at  first  as  a  mere  weak- 
ness in  one  limb ;  but  this  imperceptibly  grew  more  and  more  profound 
until  a  complete  and  total  hemiplegia  was  fully  established.  The 
paralysis  may  commence  in  one  or  another  extremity.  In  three  cases 
the  onset  was  in  the  arm,  in  two  in  the  leg.  The  face  as  a  rule  becomes 
involved  simultaneously  with  the  arm.  Sensations  were  invariably 
involved.  In  the  first  case  there  was  a  total  analgesia  on  the  afifected 
side;  in  the  second  case,  great  diminution;  in  the  third  and  fifth,  hypes- 
thesia  to  all  forms  of  sensation;  and  in  case  4,  almost  complete  abolition 
of  the  superficial  sensations  and  astereognosis. 

The  onset  of  the  condition  deserves  special  emphasis :  In  all  the 
cases  except  Case  2  there  was  no  suddenness  of  onset,  which  is  so 
frequent  in  the  case  of  apoplexy ;  a  mild  paresthesia  with  a  weakness  in 
one  limb  is  most  characteristic  of  the  invasion  of  progressive  hemiplegia. 
The  prodromal  period  in  the  five  cases  presented  a  state  of  vertigo 
and  the  onset  of  the  unilateral  paresis  was  invariably  preceded  by  an 
unusually  severe  vertiginous  state. 

The  anatomic  findings  require  special  consideration.  In  the  first 
three  cases  we  see  a  marked  edematous  state  of  the  cortex  with  deep 
softening.  Total  obstruction  of  the  main  artery  supplying  the  cortex 
was  in  evidence.  The  area  of  softening  and  the  apparently  anemic 
appearance  of  it  is  in  sharp  contrast  with  the  neighboring  tissue,  which 
remains  firm.  Edema  and  softening  penetrate  the  brain  through  the 
entire  thickness  of  the  cortex  and  involve  partly  the  white  substance. 
The  edema  uniformly  found  in  each  of  the  three  cases  over  a  limited 
region  naturally  suggested  a  vascular  obstruction.  Indeed  in  each  of 
these  cases  obliteration  was  found  in  the  sylvian  artery  although  at  a 


J 


PROGRESSIVE    CEREBRAL    HEMIPLEGIA  87 

different  level,  but  near  its  origin.  The  obstruction  was  complete.  In 
Case  4,  we  deal  with  a  gliomatous  tumor  w'hich  for  a  long  time  (many 
months)  did  not  show  marked  symptoms  of  increased  intracranial 
pressure,  as  evidenced  by  the  absence  of  focal  symptoms  and  eye  mani- 
festations. No  edema  of  the  surrounding  tissue  was  observed.  In 
Case  5,  there  was  a  softened  internal  capsule  and  again  no  edema. 
Except  in  Case  4,  with  tumor,  there  was  distinct  and  pronounced 
degenerative  changes  in  the  blood  vessels  in  all  cases. 

In  view  of  these  anatomic  data,  let  us  consider  the  pathogenesis  of 
progressive  cerebral  hemiplegia. 

In  Cases  1,  2,  3  and  5  we  find  during  the  patient's  life  evidences  of 
endarteritis,  namely,  frequent  attacks  of  vertigo  with  peripheral  arterio- 
sclerosis. Arteritis,  symptomatic  of  localized  edema,  is  a  well  known 
fact  in  pathology.  The  first  consequence  of  interference  with  arterial 
circulation  in  complete  or  even  partial  closure  of  the  lumen  of  an  artery 
is  a  more  or  less  pronounced  stasis  in  the  neighboring  veins  and  a  passive 
dilatation  of  the  latter.  The  passive  dilatation  is  facilitated  by  a  vaso- 
motor paralysis  which  is  usually  present  in  such  cases.  In  the  cases 
under  discussion,  by  virtue  of  arterial  alteration,  partial  obliteration 
was  being  produced  very  slowly  and  over  a  long  period.  The  edematous 
state  of  the  nervous  tissue  was  consequently  equally  slow,  and  accord- 
ing to  the  intensity  and  the  seat  of  the  edema  corresponding  symptoms 
made  their  appearance.  When  an  obliteration  becomes  complete  in  an 
artery  which  irrigates  a  given  region,  edema  is  pronounced  and  total 
suppression  of  function  in  the  affected  area  will  be  the  result.  In  the 
case  of  tumor,  the  mechanism  of  progressive  hemiplegia  finds  its 
explanation,  first,  in  the  consistency  of  the  mass  and,  secondly,  in  the 
gradual  encroachment  of  the  latter  on  the  various  centers  of  the 
rolandic  area.  The  softness  of  the  neoplasm  prevented  a  stormy  onset 
with  its  usual  abrupt  or  sudden  development  of  paralysis,  with  or 
without  loss  of  consciousness;  it  produced  slight  but  progressive 
pressure  on  the  important  sensorimotor  area  with  a  resultant  gradual 
and  mild  interference  of  function,  dependent  on  the  involved  portion 
of  the  brain.  A  paretic  condition  was  the  first  and  a  complete  extensive 
paralysis  was  the  final  step. 

CONCLUSIONS 

The  five  cases  described  here  permit  us  to  draw  the  conclusion  that 
progressive  cerebral  hemiplegia  may  be  encountered  in  endoarteritis 
from  arteriosclerosis,  in  obliteration  of  a  large  artery,  such  as  the 
middle  cerebral,  and  in  tumors,  especially  of  gliomatous  type.  But  in 
Case  1,  in  addition  to  the  arteriosclerosis  incidental  to  the  patient's  age, 
there  was  also  a  history  of  syphilis.  The  sclerosis  of  the  blood  vessels 
may  be  considered  in  a  causal  relationship  with  syphilis.    That  syphilitic 
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infection  at  any  of  its  periods  may  produce  paretic  conditions  in  one 
limb  or  partial  paralysis  is  a  well  known  fact.  It  may  also  develop  a 
paralysis  in  a  portion  of  the  body  on  one  side  and  later  on  produce  an 
identical  condition  in  the  remaining  portions  of  the  same  side.  I  have 
in  my  possession  similar  facts  of  a  clinical  order.  I  observed,  in  the 
tertiary  period  of  syphilis  as  well  as  in  tabes,  progressive  cerebral 
hemiplegia  precisely  with  the  same  characteristics  as  those  seen  in  the 
cases  described.  In  fact,  in  all  instances  of  partial  paralysis,  syphilis 
should  be  suspected  and,  if  the  laboratory  tests  are  all  confirmatory, 
cases  should  be  managed  accordingly.  The  recognition  of  this  possibility 
is  preeminently  important,  as  cerebral  ischemia  may  be  prevented  if  the 
preobHterating  phase  of  arteritis  can  be  handled  successfully.  Syphilis 
of  the  nervous  system  as  a  ^ule  presents  no  difficulty  of  diagnosis.  The 
accompanying  changes  in  the  reflexes,  in  the  reactions,  dimensions  and 
form  of  the  pupils,  in  the  function  of  the  ocular  muscles,  in  the  function 
of  the  sphincters — are  all  adequate  indications  of  a  syphilitic  state. 
Particular  reliance  however  should  be  placed  on  the  Wassermann  reac- 
tion of  the  blood  and  spinal  fluid,  and  on  the  cytologic  state  of  the  latter, 
namely  lymphocytosis. 

Partial  and  incomplete  hemiplegia  occurring  abruptly  without  loss  of 
consciousness,  mostly  bilaterally  and  commencing  very  frequently  in 
the  upper  extremities,  soon  showing  improvement  (but  not  recovery) 
and  remaining  flaccid,  and  rarely  if  ever  reaching  the  state  of  con- 
tracture, is  observed  in  aged  individuals,  being  due  to  a  successive  for- 
mation of  lacunar  foci  in  the  cerebrum.  This  condition  was  first 
described  by  Marie,  Ferrand  and  Leri.  The  successive  appearance  of 
the  symptoms  may  give  the  impression  of  a  progressive  hemiplegia,  as 
described ;  but  the  occurrence  in  old  age,  with  other  evidences  of  patho- 
logic senility,  such  as  speech  disturbance  and  psychic  changes,  together 
with  the  persistent  character  of  the  paralysis,  namely  flaccidity,  also 
the  tendency  to  amelioration,  and  the  bilaterality  of  the  motor  disorder 
■ — all  these  features  will  aid  in  building  up  the  correct  pathogenesis  of 
the  condition. 

Progressive  hemiplegia  may  occur  in  cases  of  aneurisms  of  the 
basilar  artery.  Such  a  case  is  reported  by  de  Massary  and  Carton.^ 
The  patient,  aged  43,  had  at  first  a  slight  hemiparesis  on  the  left  side, 
the  face  included.  There  was  some  dysarthria.  The  latter  rapidly 
improved.  Soon  the  paralysis  commenced  to  increase  and  gradually  it 
became  complete  and  profound.  The  speech  disorder  reappeared.  A 
comatose  state  set  in,  and  the  patient  expired.  At  necropsy  an 
aneurysm  was  found  on  the  right  side  of  the  basilar  trunk,  which  was 
compressing  the  upper  and  internal  third  of  the  right  side  of  the  pons. 

1.  De  Massary  and  Carton :  Bull.  Soc.  anat..  Juillet,  1901. 
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A  section  through  the  latter  showed  that  the  aneurismal  sac  produced 
not  only  pressure  but  also,  and  more  so,  a  disorder  through  the  disturbed 
vascular  supply  causing  a  focus  of  softening  in  the  middle  cerebellar 
peduncle  and  in  the  right  pyramid.  The  ad  vitam  diagnosis  was  very 
difficult  in  view  of  absence  of  cranial  nerve  involvement :  the  oculomotor, 
facial  and  trigeminal  nerves  were  all  intact. 

PROGRESSIVE    HEMIPLEGIA    AS    A    FACTOR    IN    OTHER    DISEASES 

Progressive  hemiplegia  has  been  observed  in  cases  of  uremia,  and 
at  necropsy  an  edematous  state  of  the  cortex  with  a  localized  predom- 
inance over  the  motor  area  was  found.  Whether  the  edema  is  due  to 
the  accompanying  endarteritis  frequently  found  in  such  cases  or  to  the 
toxic  action  of  the  pathologic  urine,  or  else  to  both  elements,  one  cannot 
be  certain.  At  all  events  one  must  bear  in  mind  the  possibility  of 
occurrence  of  a  progressive  paralysis  in  uremic  states.  However,  the 
distinguishing  features  will  be  found  in  brief  alternating  phases  of 
aggravation  and  retrogression  of  the  paralytic  phenomena. 

A  similar  tendency  to  retrogression  in  paralysis  is  observed  in 
diabetes,  in  the  course  of  which  progressive  hemiplegia  is  sometimes 
observed.  It  is  very  probably  due  to  a  vascular  lesion  produced  by 
intoxication  of  diabetes.  An  analogous  condition  and  pathogenesis 
have  been  observed  in  intoxications  from  other  sources,  such  as  lead- 
poisoning,  carbon  oxid  poisoning  and  alcoholism. 

Tubercular  meningitis  is  another  affection  in  which  a  slow  and 
progressive  paralysis  of  the  limbs  on  one  side  of  the  body  is  sometimes 
observed.  Chantemesse  -  was  the  first  to  call  attention  to  it.  Here 
again  a  vascular  disorder  caused  by  the  tubercular  process  might  be 
incriminated.  It  must  be  pointed  out  that  here,  as  in  uremia,  the 
intensity  of  paralysis  is  liable  to  alternate  in  the  course  of  the  disease, 
but  invariably  it  terminates  by  a  complete  and  permanent  hemiplegia. 

In  1846  Fletcher  ^  described  a  symptom-group  under  the  name  of 
"ingravescent  apoplexy"  which  was  subsequently  studied,  among  many 
other  observers,  by  Broadbent,*  Abercrombie,  Thomas  Watson,  Mosse  ^ 
and  Puech.*'  Pathologically  the  affection  is  characterized  by  a  hem- 
orrhagic focus  situated  between  the  striate  body  and  the  external 
capsule.  The  clinical  picture  is  as  follows :  In  the  beginning  there  is 
usually  a  sudden  and  severe  headache ;  the  patient  is  pale,  the  body 
becomes  cold,  the  pulse  is  feeble  and  the  individual  falls  in  syncoe. 
Sometimes   the   initial   symptom   is   mental   confusion.      The   syncopal 

2.  Chantemesse :    These  de  Paris,  1884. 

3.  Fletcher:  Med.  Times,  London,  1846. 

4.  Broadbent :  INIed.-Chir.  Trans.  19,  1876. 

5.  Mosse :    Gaz.  hebd.  de  Montpellier,  1889. 

6.  Puech :   Progres  med.,  1889. 
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state  is  usually  brief.  Having  regained  consciousness,  the  patient  con- 
tinues complaining  of  headache.  After  a  more  or  less  brief  period  the 
patient  becomes  incoherent  and  suddenly  coma  sets  in,  from  which  he 
never  recovers.  Paralytic  symptoms  may  or  may  not  be  present.  If  it 
does  appear  it  usually  develops  slov^ly  and  by  gradation,  so  that  event- 
ually complete  hemiplegia  will  ensue.  In  the  latter  case  the  resemblance 
to  the  clinical  picture  of  progressive  hemiplegia,  described  herewith,  is 
striking.  A  careful  analysis,  however,  will  show  fundamental  differ- 
ences between  the  two  affections.  In  ingravescent  apoplexy,  the  para- 
lytic symptoms  may  sometimes  be  entirely  wanting.  In  cases  in  which 
they  are  present,  there  are  always  stormy  manifestations,  characteristic 
of  an  apoplectic  insult,  namely,  sudden  loss  of  consciousness.  Coma 
appears  soon  after  consciousness  has  been  regained  and  increases  pro- 
gressively. In  progressive  hemiplegia,  on  the  contrary,  a  comatose  state 
appears  as  a  terminal  phase  a  long  time  after  the  hemiplegia  had  been 
established.  Besides,  the  state  of  malaise  with  headache  and  vomiting, 
described  as  immediately  preceding  the  syncopal  state  of  ingravescent 
apoplexy,  is  entirely  absent  in  the  syndrome  of  progressive  hemiplegia. 
The  difference  between  the  clinical  pictures  of  one  and  the  other 
cerebral  condition  finds  its  corroboration  in  the  anatomic  findings : 
while  in  ingravescent  apoplexy  there  is  always  a  hemorrhage,  in  pro- 
gressive hemiplegia  there  is  an  area  of  softening  which  may  be  caused 
by  a  multiplicity  of  lesions,  such  as  we  have  seen  in  the  beginning  of 
this  work,  namely,  endarteritis,  obliteration  of  the  middle  cerebral 
arteries,  pressure  from  a  tumor,  aneurism  of  the  basal  arteries,  and  a 
degenerative  state  of  the  arteries  of  syphilitic  nature. 

REPORT     OF     A     CASE 

In  1899  Thomas  and  Long  ''  report  an  anatomo-clinical  case  resembling  to 
some  degree  the  progressive  hemiplegia  under  discussion.  It  was  a  case  of  a 
man,  aged  47,  with  a  history  of  syphilis  at  36.  Seven  years  before  his  death, 
he  gradually  developed  a  paresis  of  the  right  leg,  which  eventually  became 
permanently  paralyzed.  There  was  also  a  complete  anesthesia  in  the  leg.  About 
a  year  later,  a  paresis  of  the  right  arm  made  its  appearance.  Gradually  sphincter 
disturbances  made  their  appearance,  and  one  year  later  the  patient  died,  fol- 
lowing an  acute  attack  of  pleurisy.  At  necropsy,  several  plaques  of  sclerosis 
were  found  in  the  spinal  cord.  The  condition  in  the  opinion  of  the  authors 
reminds  one  of  some  of  the  lesions  in  spinal  syphilis.  Another  simliar  case, 
but  without  necropsy  findings,  was  described  by  Mills.*  In  a  man  of  52,  a 
gradual  weakness  and  awkwardness  developed  in  the  right  lower  extremity. 
Eighteen  months  later  an  identical  condition  appeared  in  the  right  arm.  The 
face  was  also  involved  in  the  right  half.    The  paretic  condition  of  the  two  limbs 

7.  Thomas  and  Long:  Comptes  rendus  hebdomadaire  des  seances  de  Societe 
de  Biologie,  No.  28,  1899,  p.  768. 

8.  Mills:  J.  Nerv.  &  Ment.  Dis.  27:195,  1900. 
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did  not  increase  for  a  long  time,  and  there  was  no  spasticity.  The  condition 
of  the  reflexes  pointed  to  an  involvement  of  the  motor  tract.  The  sensations 
vi^ere  normal,  but  atrophy  of  the  musculature  was  present  on  the  right  side. 
The  author  expresses  the  opinion  that  the  case  was  probably  an  example  of  a 
slowly  increasing  degeneration  of  the  cerebral  motor  neuron  system. 

COMMENT 

The  two  cases  just  reported  present  a  progressive  development  of  a 
unilateral  paralysis,  but  the  mode  of  onset  and  the  course  of  the  disease, 
the  character  of  the  paralytic  symptoms,  the  termination,  and  the 
absence  of  arterial  manifestations,  and,  finally,  the  necropsy  findings  in 
one  of  them,  all  prove  a  fundamental  difference  with  the  syndrome  of 
progressive  cerebral  hemiplegia  described  in  the  present  contribution. 

1812  Spruce  Street. 
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The  pressing  need  of  more  effective  therapy  in  neurosyphilis  has 
stimulated  syphilographers  and  neurologists  to  elaborate  methods 
expressly  adapted  to  combat  the  disease.  These  methods  may  be 
roughly  divided  into :  ( 1 )  intensive  antisyphilitic  medication,  includ- 
ing arsphenamin  given  intravenously,  mercury  and  the  iodids ;  (2) 
drainage  of  the  spinal  fluid,  following  a  previous  intravenous  injection 
of  arsphenamin;  (3)  the  intraspinal  methods  of  Swift  and  Ellis, 
Ogilvie  and  Byrnes.  Each  of  these  methods  has  produced  good  clinical 
results  in  the  hands  of  competent  observers,  but  each  has  certain 
inherent  defects.  Sachs  ^  and  his  co-workers  feel  strongly  that  intrave- 
nous treatments  will  clear  up  such  cases  as  are  amenable  to  medication. 
Dercum  ^  has  obtained  favorable  results  from  complete  drainage  of  the 
spinal  fluid.  Swift,^  Ogilvie,  Byrnes  and  Fordyce  report  good  results 
following  intraspinal  procedures.  Other  than  an  inclination  to  advise 
intraspinal  medication  in  difficult  cases,  there  has  been  little  tendency 
in  the  literature  on  the  subject  to  indicate  the  type  of  therapy  most 
likely  to  benefit  a  particular  case. 

That  such  individualizing,  if  it  could  be  accomplished,  would  be 
of  marked  benefit  is  quite  obvious.  The  intensive  methods  are  the 
simpler,  they  require  no  specialized  technic  and  therefore  can  be  used 
more  generally  by  the  profession.  They  are  less  distressing  and 
time-consuming  to  the  patient. 

Drainage  is  next  in  point  of  simplicity  and  presents  no  drawback, 
except  lumbar  puncture  headaches  and  the  inconvenience  of  the  punc- 


*  From  the  Division  of  Neurology,  Leland  Stanford  Junior  University, 
San  Francisco. 

1.  Sachs,  B.:  The  Truths  About  Intraspinal  Treatment.  J.  A.  M.  A.  69:681 
(Sept.  1)   1917. 

2.  Dercum,  F.  X. :  Functions  of  Cerebrospinal  Fluid  with  Special  Considera- 
tion of  Spinal  Drainage  and  of  Intraspinal  Injections  of  Arsphenamized  Serum, 
Arch.  Neurol.  &  Psychiat.  3:230  (March)  1920. 

3.  Swift,  Homer  F. :  Intraspinal  Treatment  of  Syphilis  of  the  Central 
Nervous  System,  J.  A.  M.  A.  69:2092  (Dec.  22)  1917. 
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ture.  The  intraspinal  methods  require  a  rigid  technic,  more  time  and 
apparatus  and  are  more  distressing  to  the  patient.  The  patient's 
interests  are  best  subserved  when  these  methods  are  appHed  only 
when  simpler  methods  are  unavailing. 

PATHOLOGIC    LESIONS     FROM     THE     STANDPOINT     OF     THERAPY 

We  may  now  consider  the  various  pathologic  lesions,  grouped 
under  the  caption  of  neurosyphilis,  from  the  standpoint  of  therapy. 
For  our  purposes  the  classification  of  Southard  and  Solomon  *  is 
especially  useful.  They  note  these  types :  meningeal,  vascular,  parenchy- 
matous, meningovascular  and  diflFuse  (meningo-vasculo-parenchyma- 
tous).  Of  these  divisions,  the  vascular  and  meningovascular  types 
would  seem  to  be  best  treated  by  way  of  the  blood  stream. 

The  therapy  of  epidemic  cerebrospinal  meningitis  demonstrated 
that  certain  meningeal  lesions  are  most  effectively  combated  by  allow- 
ing the  therapeutic  agent  direct  access  to  the  lesion  by  way  of  the 
subarachnoid  space. 

It  seems  improbable,  even  on  theoretic  grounds,  that  intraspinal 
treatment  is  indicated  in  every  case  of  meningeal  syphilis,  for  it  has 
been  repeatedly  shown  that  arsenic  injected  intravenously  appears  in 
the  spinal  fluid  in  from  25  to  40  per  cent,  of  the  cases  treated.  Whether 
or  not  one  is  inclined  to  place  much  emphasis  on  the  importance  of 
the  presence  of  arsenic  in  the  spinal  fluid,  it  would  seem  at  least  to 
indicate  good  permeability  in  the  minority  of  cases.  These  patients 
should  do  well  on  intensive  therapy  alone. 

Complete  spinal  fluid  drainage  has  established  itself  as  a  valuable 
therapeutic  measure  in  tuberculous  as  well  as  epidemic  meningitis. 
Dercum  believes  that  the  good  results  obtained  in  neurosyphilis  may 
be  explained  on  a  basis  of  a  reduction  of  increased  intradural  pressure, 
a  lavage  of  the  dural  spaces,  and  a  relative  vascularity  of  the  meninges 
and  cord  with  consequent  improved  nutrition. 

EFFECT     OF     INTRASPINAL     THERAPY     ON     MENINGES 

Flexner  and  Amoss,^  in  their  work  on  poliomyelitis,  demonstrated 
a  let-down  in  the  barriers  between  the  blood  and  spinal  fluid.  This 
let-down  could  be  produced  by  a  variety  of  irritants,  ranging  from  the 
intraspinal  injection  of  blood  serum  to  lumbar  puncture.  They  felt 
that  the  permeability  of  the  meninges  was  dependent  on  the  irritation. 

4.  Southard  and  Solomon :  Neurosyphilis,  Case  History  Series,  Boston, 
W.  M.  Leonard. 

5.  Flexner.  S.  and  Amoss,  H.  L. :  Neutralizing  Substances  in  Poliomyelitis, 
J.  Exper.  Med.  25:499  (April)   1917. 
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Continuing  along  these  lines,  one  ^  of  us  undertook  some  experi- 
ments to  determine  the  natural  permeability  of  the  meninges  to  anti- 
syphilitic  medication.  It  was  found  that  arsenic  could  be  detected  in 
the  spinal  fluid  in  42  per  cent,  of  patients  receiving  intravenous  injec- 
tions of  arsphenamin.  This  was  a  slightly  higher  percentage  than 
was  found  by  Solomon  and  Rieger.'^ 

The  meninges  were  then  irritated  by  the  patient's  own  serum,  as 
must  normally  occur  when  an  intraspinal  injection  is  given.  This 
irritation  showed  itself  in  a  spinal  fluid  pleocytosis  of  from  100  to 
2,300  cells  per  cubic  millimeter.  The  arsenic  estimated  was  found 
in  exceedingly  small  amounts,  averaging  0.036  mg.  per  cubic  centi- 
meter in  the  unirritated  cases  and  0.1  mg.  per  cubic  centimeter  in 
the  irritated  ones.  It  has  been  objected  that  the  amount  of  arsenic 
found  in  either  case  was  too  small  for  accurate  estimation,  and  might 
well  be  within  the  limits  of  error  of  the  chemical  methods  employed; 
therefore,  at  the  present  time  we  are  still  unable  to  state  definitely  that 
Flexner's  ideas  concerning  the  therapeutic  value  of  irritation  can  be 
applied  clinically  to  man. 

We  can  feel  certain  that  intraspinal  therapy  produces  meningeal 
irritation  of  a  most  intense  character,  that  the  hyperemia  of  the  men- 
inges and  exudation  of  the  serum  following  this  irritation  is  more 
intense  than  that  obtained  by  any  other  means  commonly  employed. 

CLINICAL'   RESULTS 

Turning  now  to  the  clinical  results,  let  us  determine  when  possible, 
how  far  these  theoretic  considerations  are  supported  by  the  facts 
observed  here.  Our  material  consists  of  208  cases  of  neurosyphilis 
treated  by  intraspinal  medication  since  1915.  Seventy-five  patients 
were  given  thorough  treatment,  receiving  from  six  to  eighteen  intra- 
spinal injections.  During  that  time  1,500  intraspinal  injections  were 
given.  This  material  is  unusual  in  that,  previous  to  that  time,  all 
neurosyphilitic  patients  in  the  Stanford  Clinics  were  treated  by  the 
intravenous  and  intramuscular  methods.  We  therefore  had  the  oppor- 
tunity of  estimating  the  results  from  this  form  of  therapy  without  the 
addition  of  other  procedures. 

Ignorance  of  the  language,  inability  to  understand  the  importance 
of  continuing  treatment,  combined  with  financial  difficulties,  resulted 
in  many  incompletely  treated  cases  in  our  clinical  material. 

6.  Mehrtens,  H.  G.,  and  MacArthur,  C.  G. :  Therapy  of  Neurosyphilis 
Judged  by  Arsenic  Penetration  of  the  Meninges,  Arch.  Neurol.  &  Psychiat.  2:369 
(Oct.)   1919. 

7.  Solomon,  H.  C.  and  Rieger,  J.  B  :  Circulation  ot  Arsenic  in  the  Cerebro- 
spinal Fluid,  J.  A.  M.  A.  71:15  (July  6)  1918. 
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INTRAVENOUS     AND     INTRAMUSCULAR     THERAPY 

In  considering  the  results  in  patients  treated  with  intravenous  and 
intramuscular  therapy,  it  must  be  noted  that  a  few  of  the  treatments 
extended  over  the  whole  year  and,  therefore,  the  patients  did  not 
receive  treatment  in  quite  so  intensive  a  form  as  patients  with  intra- 
spinal cases. 

Some  clinical  improvement  was  obtained  in  the  majority  of  cases. 
Serologically  only  19  per  cent,  cleared  up  entirely,  that  is,  the  Wasser- 
mann  reaction  was  negative  in  all  dilutions,  the  globulin  normal  and 
the  cell  count  three  or  less.  Of  these,  one  patient  became  positive 
again  serologically  in  a  few  months.  The  vascular  and  meningo- 
vascular lesions  were  more  amenable  to  therapy,  as  judged  by  both 
symptomatic  and  serologic  improvement.  The  parenchymatous  lesions 
showed  no  improvement  either  clinically  or  serologically. 

TABLE  1. — Cases  Tre.med  with  Ixtravenous  and  Intramuscular  Therapy 

Clinical  Results  Serologic  Results 


Not  Not 

Improved  Improved  Clear  Improved  Improved 

of         Num-   Per  Num-  Per  Nam-  Per  Num-  Per  Num-  Per 

Diagnosis              Cases        ber    Cent.  ber   Cent.  ber   Cent.  ber   Cent.  ber   Cent. 

Tabes U             12         85  2        15  2        14  10        71  2        14 

Cerebrospinal  syphiUs..      11            11       100  0       ..  3       27  8       73  0 

Paresis 1             0...  1..  0..  0..  1.. 

Totals ..      26             23          88  3        12  5        19  18        69  3        12 


DRAINAGE     THERAPY 

Intravenous  medication  plus  drainage  was  used  in  thirty-six  cases 
(from  four  to  ten  drainages).  Unfortunately  this  form  of  therapy 
was  combined  with  intraspinal  medication  in  most  cases,  making  con- 
clusions unreliable.  The  change  to  the  Swift-Ellis  and  Byrnes  methods 
was  frequently  made  at  the  request  of  the  patients,  who,  as  a  rule, 
seemed  to  prefer  the  intraspinal  methods,  or  improvement  seemed  so 
slow  that  the  staflF  felt  that  the  patient  should  receive  the  most  vigorous 
treatment  possible.  Our  impressions  of  the  results  thus  obtained  from 
drainage  were :  Symptoms  dependent  on  spinal  fluid  pressure,  such 
as  headaches  and  other  complaints  which  could  be  traced  to  inter- 
cranial  pressure,  were  ameliorated.  The  serologic  improvement  was 
considerably  better  than  that  which  followed  simple  intravenous  medica- 
tion. In  brief,  we  felt  that  drainage  is  definitely  more  effective  than 
intravenous  or  intramuscular  therapy  alone.  There  were  cases,  how- 
ever, which  seemed  resistant  to  drainage  but  which  yielded  to  intra- 
spinal therapy. 
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RESULTS     OF     INTRASPINAL     THERAPY 

The  intraspinal  therapy  used  consisted  of  the  Swift-Ellis,  Byrnes 
and  Ogilvie  methods  and  the  modifications  suggested  by  one  ^  of  us. 
Table  2  shows  that  every  case  of  cerebrospinal  syphilis  improved 
symptomatically ;  75  per  cent,  became  negative  serologically.  The 
tabetic  patients,  as  a  whole,  did  less  well,  but  symptomatically  55 
per  cent,  improved  and  more  than  40  per  cent,  became  clear  serologically. 

Patients  with  optic  atrophies,  generally  far  advanced  before  treat- 
ment began,  showed  no  improvement.  Patients  with  tabes  without 
positive  findings  in  the  spinal  fluid  experienced  little  relief  sympto- 
matically. The  lightning  pains,  crises  and  other  symptoms  continued  as 
previously.  If  these  two  unfortunate  types  be  omitted,  80  per  cent, 
were  improved  symptomatically  and  56  per  cent,  became  clear  sero- 
logically. 

TABLE   2. — Cases   Treated   with    Intraspinal   Therapy 


Number 

of 

Cases 

.      25 

6 

.      11 

.      42 
.       21 
.      12 

.       75 

Clinical  Results 

Serologic  Results 

•  ■ 

Improved 

Num-    Per 
ber     Cent. 

20  80 
0 

3  27 

23          55 

21  100 

4  33 

48          64 

Not 
Improved 

Clear 

Improved 

Not 
Improved 

Diagnosi- 

Tabes 

Optic  atrophy 

Arrested  tabes 

Total  tabes 

Num- 
ber 
5 

6 

8 

19 
0 
8 

27 

Per 
Cent. 

20 
TOO 

73 

45 
67 
36 

Num- 
ber 
14 
3 
11 

28 

16 

3 

47 

Per 
Cent. 

56 

50 
lOO 

66 
75 
25 

63 

Num 

ber 

5 

5 
2 
3 

10 

-  Per 

Cent. 

20 

11 
9 

25 

13 

Num-  Per 

ber   Cent. 

6       24 

3        50 

9        21 

Cerebrospinal  syphilis. 
Paresis 

3        14 
6        50 

Total  cases 

18        24 

Five  patients  were  given  intraspinal  treatment  when  ten  or  more 
intravenous  injections  of  arsphenamin  plus  intramuscular  mercury 
salicylate  had  previously  failed  to  render  the  spinal  fluid  normal.  Of 
these,  three  tabetic  patients  became  entirely  clear  after  four,  six  and 
seven  further  intraspinal  injections,  and  remained  clear.  One  of 
these  cases  had  previously  been  drained  five  times  in  addition  to  the 
intraspinal  treatment,  and  still  showed  a  positive  Wassermann  and  a 
pleocytosis.  One  case  (tabetic)  with  optic  atrophy  showed  a  negative 
spinal  fluid  after  six  additional  intraspinal  injections.  No  clinical 
improvement  was  obtained.  One  patient  with  taboparesis  showed  no 
clinical  or  serologic  improvement  after  eight  additional  intraspinal 
treatments.  The  results  obtained  in  this  rather  small  group  would 
suggest  that  intraspinal  therapy  is  the  most  potent  means  we  now 
have  of  securing  a  normal  spinal  fluid.     It  also  has  its  limitations. 

Patients  with  paresis,  as  a  whole,  did  poorly.  Three  cases  so 
diagnosed  clinically  and  serologically,  cleared  up  entirely ;  the  patients 
went  back  to  work  and  have  remained  serologically  clear  for  four, 
nine  and  twelve  months,  respectively.     Possibly  only  a  remission  was 
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secured,  but  the  fact  remains  that  improvement  did  occur  after  treat- 
ment. At  any  rate,  these  cases  emphasize  the  importance  of  treat- 
ment when  there  is  any  doubt  about  the  diagnosis. 

Disadvantages  of  Intraspinal  Treatment. — The  disadvantages  of 
intraspinal  methods  may  be  divided  into  the  discomforts  incident  to 
the  method,  pain,  fever,  occasionally  nausea  and  difficulty  in  passing 
urine  for  twenty-four  hours.  That  none  of  these  features  are  of 
serious  importance  to  the  patient  is  demonstrated  by  the  efforts  of  the 
patients  to  continue  treatment  in  spite  of  many  physical  and  financial 
handicaps.  Patients  requested  intraspinal  treatments  who  previously 
had  been  treated  intravenously  or  by  drainage. 

The  complications  in  1,500  treatments  were: 

In  one  case  in  which  the  Byrnes  treatment  was  used,  the  intern  ran 
the  mercuric  chlorid  up  to  %5  of  a  grain.  (Our  custom  is  never  to 
use  more  than  %o  of  a  grain.)  The  result  was  bladder  incontinence 
which  has  not  improved  in  two  years.  One  patient  with  paresis  died 
suddenly  of  apoplexy  following  preliminary  intravenous  injection  of 
arsphenamin.  One  patient  with  tabes  died  immediately  following  the 
intravenous  injection  of  arsphenamin  given  before  the  intraspinal 
treatment.  Two  tabetic  patients  previously  treated  with  six  and  eight 
intraspinal  injections,  respectively,  still  had  positive  findings  in  .the 
spinal  fluid.  They  were  both  given  the  usual  preliminary  arsphenamin 
injection  intravenously.  Either  because  of  the  peculiarity  of  the  drug 
or  the  way  it  was  mixed  both  patients  developed  respiratory  dis- 
tress and  pulmonary  edema,  followed  in  three  and  four  days,  respec- 
tively, by  chest  signs  of  pneumonia  and  fever.  After  recovery  from 
these  complications,  intraspinal  therapy  was  resumed.  One  patient 
was  found  to  possess  a  normal  spinal  fluid,  the  other  case  became 
normal  following  one  more  intraspinal  injection. 

These  complications  emphasized  the  fact  previously  brought  out, 
particularly  in  relation  to  paresis,  that  intercurrent  infections  tend  to 
influence  favorably  the  course  of  neurosyphilis.  It  even  seemed  possible 
that  the  fever,  which  almost  invariably  occurred  following  intraspinal 
injections,  might  itself  be  responsible  for  some  of  the  good  therapeutic 
results. 

Thus  our  experience  with  1,500  treatments  has  been  as  free  from 
complications  as  a  corresponding  number  of  intravenous  injections  of 
arsphenamin  alone. 

During  the  course  of  intraspinal  treatments  it  occasionally  became 
impossible  to  give  intravenous  injections  because  of  thrombosis  of  the 
veins.  In  order  to  get  the  arsphenamin  into  the  circulation  in  these 
cases,  one  ^  of  us  used  massive  doses  of  neo-arsphenamin    (4  gm.) 

8.  Mehrtens,  Henry  G. :  Rectal  Injection  of  Massive  Doses  of  Neo-Arsphena- 
min,  J.  A.  M.  A.  76:574  (Feb.  26)   1921. 
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injected  rectally.  In  over  300  rectal  injections  there  were  no  disagree- 
able sequelae,  except  in  one  patient  who  had  developed  a  very  severe 
case  of  exfoliative  dermatitis.  This  condition  had  previously  occurred 
in  a  milder  form  in  the  same  patient,  following  an  intravenous  injection. 

Following  these  massive  rectal  injections  of  neo-arsphenamin, 
arsenic  was  found  in  the  spinal  fluid  in  about  the  same  concentration 
as  after  an  injection  of  0.6  gm.  of  arsphenamin  injected  intravenously. 

In  sixteen  cases  we  were  forced  to  substitute  the  rectal  for  the 
intravenous  injection  of  arsphenamin  in  intraspinal  treatments.  The 
results  are  not  ready  for  final  evaluation  but  are  sufficiently  encourag- 
ing to  warrant  the  use  of  rectal  injection  of  arsphenamin  when  the 
intravenous  route  is  impracticable. 

CONCLUSIONS 

Intravenous  and  intramuscular  therapy  caused  symptomatic  improve- 
ment in  the  majority  of  cases.  Serologically  only  19  per  cent,  cleared 
up  entirely.  It  was  more  efficacious  in  the  meningeal,  vasculo- 
meningeal  and. diffuse  types. 

Drainage,  in  addition  to  the  foregoing  results,  impressed  us  as  a 
definite  advance  both  in  ability  to  ameliorate  symptoms  and  in  tendency 
to  improve  the  spinal  fluid  pathology. 

Intraspinal  medication  was  superior  to  the  intravenous  and  intra- 
muscular methods  in  its  effectiveness  in  clearing  up  the  spinal  fluid. 
Forty-eight  per  cent,  of  the  cases  became  clear  through  the  use  of 
the  intraspinal  methods  as  compared  to  19  per  cent,  following  the 
intravenous  method. 

The  most  useful  field  for  intraspinal  therapy  is  that  of  the  meningo- 
parenchymatous  types,  including  tabes.  However,  patients  with  optic 
atrophy  and  with  tabes  without  meningeal  reaction  received  no  benefit. 
Patients  with  parenchymatous  lesions  (including  paresis)  did  poorly, 
but  25  per  cent,  of  the  cases  thus  treated  cleared  up  clinically  and 
serologically.    A  remission,  at  least,  was  effected. 

In  our  experience  complications  in  intraspinal  therapy  are  no  more 
frequently  met  with  than  in  intravenous  medication. 

Massive  rectal  injections  of  neo-arsphenamin  (4  gm.)  may  be 
profitably  substituted  for  arsphenamin  given  intravenously  in  intradural 
medication  when  intravenous  injection  is  impracticable. 

In  the  treatment  of  the  individual  case  of  neurosyphilis,  it  would 
therefore  seem  proper  to  begin  with  intensive  intravenous  and  intra- 
muscular medication,  particularly  in  vascular,  meningovascular  and 
diffuse  lesions.  Failure  to  reduce  spinal  fluid  findings  to  negative  after 
a  thorough  trial  should  suggest  the  advisability  of  using  more  intensive 
methods.  Drainage,  combined  with  intravenous  injections,  again 
should    be   the    procedure    of    choice    when    the    facilities    for   more 
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complicated  methods  are  lacking  or  when  symptoms  of  increased 
spinal  fluid  pressure  are  distressing.  The  Swift-Ellis,  Ogilvie  or 
Byrnes  method  should  be  reserved  for  cases  resistant  to  the  foregoing 
efforts.  These  resistant  cases  will  be  found  particularly  in  tabetic 
patients.  Patients  with  optic  atrophy  and  neurosyphilis  without  cerebro- 
spinal fluid  reaction  receive  no  advantage  from  intraspinal  medication. 
This  was  anticipated  by  one  ^  of  us  in  a  pathologic  study  of  such  cases. 
Paretic  patients  should  be  given  a  trial.  Patients  with  inadequate 
veins  can  profitably  receive  the  arsenic  in  the  form  of  massive  rectal 
injections  of  neo-arsphenamin. 

DISCUSSION 

Dr.  Walter  F.  Schaller  of  San  Francisco  thought  that  the  interest  in  intra- 
spinal therapy  had  been  quite  general.  There  had  been  a  difference  of  opinion 
as  to  the  efficacy  of  this  method  of  treatment,  indeed  whether  such  treatment 
should  be  given  at  all.  The  objections,  as  far  as  he  had  been  able  to  follow 
in  the  literature,  had  been  a  general  expression  of  opinion  rather  than  a  com- 
parison of  groups  of  neurosyphilitic  cases,  treated  intensively  on  the  one  hand 
by  intravenous  therapy  and  on  the  other  by  intraspinal  therapy.  The  object 
of  the  paper  was  to  present  such  a  comparison  for  consideration.  It  was  his 
opinion,  based  on  this  study,  that  the  greatest  field  of  usefulness  of  intraspinal 
therapy  was  in  refractory  cases  which  did  not  improve  under  the  intensive 
intravenous  and  other  specific  medication,  and  especially  in  meningeal  forms 
and  early  meningoparenchymatous  forms  of  neurosyphilis.  A  number  of  patients 
treated  intensively  in  the  dermatologic  clinic  and  developing  nervous  symp- 
toms showed  on  cerebrospinal  analysis  positive  fluids.  These  fluids  were 
cleared  serologically  and  the  patients  relieved  symptomatically  by  intraspinal 
therapy.  Conversely,  patients  with  evident  neurosyphilis  with  negative  serology 
were  not  improved  by  intraspinal  treatment.  On  theoretic  consideration  the 
latter  result  was  anticipated  a  few  years  ago,  which  Dr.  Schaller  thought  had 
been  borne  out  by  practice. 

Dr.  Israel  Strauss  of  New  York  said  that  this  paper  interested  him  very 
much  because  he  thought  it  was  probably  the  first  one  written  by  a  neurologist 
on  this  subject,  after  careful  study  and  investigation.  Most  of  the  papers 
written  on  intraspinal  therapy  had  been  given  by  dermatologists  and  others 
who  had  not  been  competent  to  judge  the  results  of  the  treatment  because  of 
their  ignorance  of  the  symptoms,  and  particularly  of  the  course  of  neurosyphilis. 
This  was  the  first  paper  which  Dr.  Strauss  had  ever  heard  on  intraspinal  medi- 
cation, in  which  it  was  admitted  that  not  merely  was  there  discomfort  but  that 
there  could  be  serious  complications. 

Furthermore,  he  was  certain  that  the  writers  of  this  paper,  although  they 
did  not  quote  the  literature,  knew  there  had  been  a  number  of  cases  in  which 
death  had  followed  the  use  of  the  method.  Of  course,  this  criticism  applied 
to  medicine  in  its  general  aspect  because  it  is  never  known  at  what  time  a 
certain  method  or  even  a  commonly  used  drug  may  find  an  individual 
who  is  susceptible  and  who  suffers  unusually  from  the  therapeutic  measure. 
Nevertheless,  this  treatment  is  fraught  with  considerable  danger,  even  though 

9.  Schaller,  W.  F. :  The  Pathogenesis  of  Tabes  Dorsalis,  Arch.  Neurol.  & 
Psychiat.  1:749  (June)  1919. 
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the  writers  of  this  paper,  outside  of  the  few  instances  they  cited,  were  fortunate 
enough  in  not  obtaining  serious  results. 

Dr.  Schaller  stated  that  he  limited  the  use  of  this  method  to  the  so-called 
meningeal  type  of  syphilis,  which  statement  he  qualified  by  saying  tabes.  In 
certain  cases  of  tabes,  intravenous  treatment  did  not  give  the  desired  relief 
from  clinical  symptoms,  and  in  a  few  cases  favorable  results  were  obtained 
with  the  intradural  method.  It  required  a  great  deal  of  care  in  order  to  pick 
out  the  cases  in  which  this  method  should  be  resorted  to. 

Dr.  Harry  W.  Mitchell  of  Warren,  Pa.,  said  that  for  the  past  ten  years 
about  fifty  cases  of  neurosyphilis,  mostly  of  the  paretic  type,  had  been  admitted 
annually  to  the  Warren  Hospital  where  the  various  methods  of  treatment  had 
been  adopted  and  the  result  checked  by  clinical  and  serologic  criteria.  He 
had  noted  during  that  period  a  larger  percentage  of  remissions  than  was 
formerly  seen  in  untreated  paretic  patients,  but  he  was  obliged  to  report  that 
a  large  number  of  these  patients  showing  remissions  had  ultimately  been 
returned  to  the  hospital  where  their  disease  had  terminated  fatally.  As  a  result 
of  his  experience  with  this  condition  he  regarded  any  improvement,  either 
serologic  or  clinical,  as  temporary  rather  than  permanent.  This  observation 
applied  to  cases  so  far  advanced  as  to  require  commitment  to  a  hospital  for 
the  insane.  Possibly  serologic  determination  of  the  condition  before  it  had 
advanced  to  the  point  at  which  clinical  diagnosis  was  positive  might  be  fol- 
lowed by  early,  vigorous  treatment  resulting  in  actual  "cure."  This  question, 
however,  could  be  settled,  in  his  opinion,  only  by  prolonged  treatment  and 
observation  of  many  such  early  cases.  Pending  such  determination  he  could 
see  no  justification  in  speaking  of  improvement  in  paresis  as  anything  more 
than  a  remission,  and  he  believed  that  the  word  "cure"  was  no  more  applicable 
to  these  cases  than  it  would  be  in  the  primary  stage  of  syphilis  following  a 
short  course  of  antisyphilitic  treatment. 

He  felt  possibly  the  best  results  that  could  be  obtained  from  recent  methods 
of  diagnosis  and  treatment  of  neurosyphilis  would  be  the  recognition  of  sero- 
logic evidence  of  the  disease  in  immediate  relatives  and  starting  treatment  that 
might  prevent  the  hopeless  conditions. 

He  desired  to  know  whether  the  readers  of  the  paper  had  reason  to  pre- 
sent any  different  conclusions  regarding  neurosyphilis  of  the  paretic  type. 

Dr.  Walter  F.  Schaller  said  that  he  could  speak  definitely  of  the  ultimate 
course  of  only  three  patients  with  paresis  who  showed  remissions  after  intra- 
spinal therapy.  These  patients  were  cleared  serologically  as  well  as  arrested 
symptomatically  and  remained  so  as  long  as  observed,  in  one  case  after  a 
period  of  one  year.. 


J 


^ 


ARTIFICIAL     PNEUMORACHIS     IN     THE     TREATMENT 
OF    ACUTE     INFECTIONS     OF    THE     MENINGES 

A     PRELIMINARY     REPORT 

EDWARD    AFFLECK    SHARP,    M.D. 

BUFFALO,     N.     Y. 

Injection  of  air  or  oxygen  into  the  cerebral  ventricles  and  sub- 
arachnoid space  has  become  a  recognized  and  valuable  procedure  in 
neurologic  and  surgical  diagnosis. 

As  a  therapeutic  measure,  injection  of  oxygen  or  air  into  the 
subarachnoid  space  by  means  of  lumbar  puncture,  producing  an  artificial 
pneumorachis,  has  been  found  of  considerable  value  in  the  treatment 
of  some  of  the  acute  infections  of  the  meninges. 

During  a  small  epidemic  of  meningococcus  meningitis  in  1916-1917 
a  few  cases  were  found  in  which  the  purulent  spinal  fluid  was  obtained 
with  difficulty  owing  to  adhesions  or  blocking  of  the  vertebral  canal. 
Injections  of  half  strength  normal  saline  solution  diluted  the  fluid 
and  broke  up  adhesions,  permitting  a  free  flow  of  the  purulent  fluid. 
In  some  of  these  cases  oxygen  was  injected  with  the  result  that  an 
additional  quantity  of  purulent  fluid  could  be  evacuated  before  injecting 
the  antimeningococcus  serum.  In  other  cases  the  air  or  oxygen  v»-as 
used  alone  with  the  same  favorable  results  in  evacuating  the  fluid. 

The  technic  employed  is  the  ordinary  procedure  of  lumbar  puncture 
with  the  patient  lying  on  the  side.  After  removal  of  as  much  fluid 
as  will  flow  through  the  needle,  the  oxygen  is  injected  by  means  of  a 
20  c.c.  Luer  syringe.  The  syringe  is  filled  by  allowing  the  pressure 
from  the  oxygen  tank  to  force  back  the  plunger  of  the  syringe.  Sterile 
gauze  is  interposed  between  the  gas  cylinder  and  the  syringe  during 
the  filling  process.  The  oxygen  is  injected  slowly,  using  from  5  to  10 
c.c.  as  measured  on  the  syringe.  Removal  of  the  syringe  allows  the 
gas  and  fluid  to  escape  in  a  frothy  mixture.  Injection  of  the  gas  is 
repeated  and  the  head  and  shoulders  slightly  elevated  to  allow  the 
gas  to  reach  the  cerebral  ventricles.  This  results  in  additional  fluid 
escaping  when  the  syringe  is  removed.  In  the  meningococcus  cases 
the  serum  is  injected  after  this  flushing-out  process. 

In  these  cases  the  oxygen  probably  acts  only  as  a  mechanical  agent 
in  displacing  the  fluid  and  opening  up  secluded  pockets  of  adhesions. 

That  the  oxygen  actually  reaches  the  ventricles  is  shown  by  the 
increased  amount  of  fluid  forced  out,  the  changed  percussion  note 
over  the  lateral   ventricles,  and  the  visible  proof  seen  in  the  illustration 
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in  which  the  cerebral  ventricular  space  is  shown  filled  with  oxygen 
which  was  injected  by  lumbar  puncture. 

The  illustration  shows  that  the  gas  has  spread  over  the  cerebral 
cortex  in  the  subarachnoid  space  and  fills  the  cisterna  magna.  Radio- 
grams are  thus  of  service  in  showing  the  patency  of  the  foramina  of 
communication  between  the  ventricles  and  the  subarachnoid  space  and 
in  localizing  pockets  of  purulent  fluid  walled  ofif  by  adhesions. 


Ventriculogram  showing  lateral,  third  and  fourth  ventricles  filled  with  gas. 
Oxygen  was  injected  by  lumbar  puncture. 


THERAPEUTIC     EFFECT     OF     OXYGEN     AND     OTHER     GASES 

The  therapeutic  effect  of  oxygen  or  other  gases  in  contact  with  the 
meninges  or  ventricular  ependyma  is  difficult  to  estimate.  The  fact 
that  different  gases  are  absorbed  at  varying  intervals  of  time  suggests 
that  some  therapeutic  value  might  be  placed  in  the  use  of  them.  No 
harm  has  resulted  in  repeated  injections  of  oxygen  in  the  meningococcus 
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cases.  The  absorption  is  fairly  rapid  as  fresh  amounts  can  be  injected 
daily  at  the  times  of  giving  the  serum.  The  patients  are  usually  too 
ill  to  move  to  the  roentgen-ray  room  for  pictures  at  regular  intervals. 

In  tuberculous  meningitis  repeated  injections  of  oxygen  has  appeared 
to  produce  favorable  results  in  a  few  cases.  Whether  it  was  the  contact 
of  the  oxygen  with  the  meninges  or  the  repeated  lumbar  puncture  with 
forced  drainage  that  gave  favorable  results  in  three  cases  is  impossible 
to  determine.  In  three  of  twelve  cases  of  tuberculous  meningitis  a 
complete  recovery  resulted,  and  the  patients  are  well  after  an  interval 
of  a  year  or  more.  While  the  actual  diagnosis  of  tuberculous  meningitis 
may  be  questioned  in  these  three  cases,  owing  to  absence  of  tubercle 
bacilli  in  the  spinal  fluid,  the  cases  were  in  all  other  respects  clinically 
tuberculous  meningitis.  The  spinal  fluid  in  each  case  showed  a  high 
cell  count  of  lymphoc}1:es,  clear  fluid  and  escaping  wuth  considerable 
pressure,  a  well-formed  fibrin  pellicle  on  standing;  increase  in  globulin 
and  albumin  and  a  negative  Wassermann  reaction.  One  of  the  children 
had  been  under  treatment  for  several  years  with  Pott's  disease ;  another 
had  scrofulous  glands  in  the  neck  which  had  been  operated  on;  while 
in  the  third  case  the  mother  had  a  tuberculous  history,  although  the 
child  showed  no  other  clinical  signs  of  infection,  aside  from  the 
meningitis. 

None  of  the  patients  showing  tubercle  bacilli  in  the  spinal  fluid 
have  recovered  although  in  most  of  them  the  oxygen  injections  produced 
temporary  improvement  and  even  return  of  consciousness  for  a  few 
hours. 

In  lethargic  encephalitis  less  value  should  be  placed  on  any  form  of 
intraspinal  treatment  owing  to  the  deep-seated  location  of  the  lesions 
in  most  cases.  One  case,  however,  of  the  epileptic-maniacal  type  in 
which  the  lesion  was  probably  a  meningo-encephalitis  responded  to 
the  lumbar  puncture  withdrawal  of  the  spinal  fluid  and  oxygen  injection. 
In  one  other  case  of  the  lethargic  type  recovery  from  the  deep  lethargy 
followed  promptly  the  injection  of  15  c.c.  of  oxygen. 

The  average  amount  of  oxygen  injected  has  been  from  10  to  15  c.  c. 
The  amount  actually  left  in  the  spinal  canal  is  difficult  to  estimate  as  a 
considerable  portion  escapes  with  the  frothy  fluid.  In  the  case  shown 
in  the  ventriculogram,  the  amount  retained  in  the  spinal  canal  and 
ventricles  was  over  20  c.c. 

No  ill  effects  or  alarming  symptoms  have  resulted  from  the  oxygen 
injections.  When  the  larger  amounts  of  gas  are  retained  in  the  spinal 
canal  it  is  better  to  avoid  too  sudden  elevation  of  the  head  and  filling 
the  cerebral  subarachnoid  and  ventricular  cavities  too  suddenly.  A 
slight  dyspnea,  due  to  bulbar  irritation,  has  occurred  when  the  filling 
has  been  too  rapid,  but  the  symptoms  have  not  been  alarming. 
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During  the  past  five  years  a  total  of  sixty -four  cases  have  been 

treated  by  the  intraspinal  injection  of  air  or  oxygen,  as  shown  in  the 
table. 

Disi-.ASES  IN  Which  Intraspinal  Injection  of  Air  or  Oxygen  has  Been 
Used  During  Past  Five  Years 

Disease                                                              Recovered      Died  Total 

Meningococcus    meningitis 23                7  30 

Pneumococcus  meningitis 0                5  5 

Streptococcus  meningitis 0                4  4 

Typhoid  meningitis 0                1  1 

Tuberculous   meningitis 3                9  12 

Lethargic  encephaHtis 8                2  10 

Poliomyelitis     (acute) 2                0  2 

Total    35             28  64 


Of  the  total  of  sixty-four  patients  treated  by  artificial  pneumorachis 
twenty-eight  have  died.  At  first  glance  this  does  not  appear  to  dififer 
materially  from  the  usual  statistics  in  such  cases.  In  the  meningococcus 
meningitis  cases  only  the  severe  and  apparently  unfavorable  cases  were 
treated  by  this  method.  The  mortality  of  23  per  cent,  compares  very 
favorably  with  the  statistics  of  all  cases  of  meningococcus  infection 
in  which  the  antimeningococcus  serum  is  used  alone. 

The  mechanical  effect  of  the  gas  in  opening  secluded  pockets  of 
infection  has  undoubtedly  prevented  relapses  as  none  of  the  patients 
who  have  recovered  have  had  a  recurrence  such  as  occasionally  occurs 
in  other  cases. 

The  experience  in  the  few  cases  enumerated  shows  that  oxygen 
may  safely  be  injected  in  the  spinal  canal  and  that  it  acts  as  a  mechanical 
and  possibly  as  a  therapeutic  agent  in  the  acute  meningitides. 

481  Franklin  Street. 

DISCUSSION 

Dr.  M.  Allen  Starr  of  New  York  asked  whether  in  the  literature  or  in  Dr. 
Sharp's  experience  there  were  any  fatal  cases  and  what  the  proportion  of 
deaths  was. 

Dr.  Ernest  Sachs  of  St.  Louis  asked  Dr.  Sharp  whether  in  these  cases  of 
epidemic  meningitis  the  patient  had  first  had  the  Flexner  serum  and  whether 
at  the  time  when  the  oxygen  was  injected  the  organisms  had  disappeared  from 
the  fluid,  because  sometimes  even  when  it  is  difficult  to  get  some  of  the  fluid 
out,  the  organisms  have  disappeared,  and  it  raised  the  question  as  to  whether 
the  oxygen  itself  offered  any  therapeutic  help.  It  seemed  to  him  that  the  type 
of  case  in  which  oxygen  might  help  would  be  with  an  anaerobic  organism, 
as  Dr.  Ayer  had  said;  using  oxygen  with  an  aerobic  organism,  which  the 
meningococcus  is,  would  hardly  seem  to  inhibit  its  growth  and  act  therapeu- 
tically;  it  may  act  mechanically. 
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Dr.  Colin  K.  Russel  of  Montreal  asked  whether  the  two  patients  with  polio- 
myelitis quoted  by  Dr.  Sharp  died  or  recovered  with  the  usual  paralysis. 

Dr.  James  B.  Ayer  of  Boston  thought  the  subject  of  pneumorachicentesis 
was  of  much  interest.  The  procedure  had  of  course  been  carried  out  by  Dandy, 
and  in  Boston  Dr.  Cruthers  had  safely  used  it  at  the  Children's  Hospital  for 
diagnosis.  Concerning  its  use  as  a  therapeutic  procedure,  he  did  not  feel 
that  it  had  been  demonstrated  that  air  or  oxygen  is  of  specific  benefit  in  menin- 
gitis, and  it  should  be  shown  that  it  is  the  air,  and  not  simply  irrigation, 
that  is  of  value.  If  the  three  cases  of  meningitis  mentioned  were  actually 
tuberculous,  which  unfortunately  was  not  proved,  then  the  success  of  this 
method  must  be  admitted,  in  that  such  types  almost  always  are  fatal.  It 
appeared  that  in  the  hands  of  Dr.  Sharp  the  method  had  proved  safe,  and 
should  therefore  be  further  employed,  although  with  great  care  and  with  due 
attention  to  pressure  changes  during  the  procedure. 

Dr.  Edward  A.  Sh.\rp  of  Buffalo,  in  closing,  stated  that  in  some  of  the 
cases  pneumoracentesis  had  been  performed  merely  as  a  last  resort.  In  1916,  two 
patients  died,  but  they  were  practically  moribund  at  the  time.  The  injection 
of  oxygen  had  no  effect  in  hastening  the  end;  in  fact,  in  none  of  the  cases  had 
the  oxygen  injections  been  responsible  for  a  fatal  outcome.  The  value  of  the 
oxygen  is  probably  mechanical  in  its  effect  of  removing  more  fluid. 

Since  hearing  Dr.  Ayer's  paper  last  year  the  idea  of  using  the  cisterna 
magna  puncture  to  inject  the  oxygen  in  those  cases  in  which  adhesions  pre- 
vent the  fluid  reaching  the  lower  spinal  dural  sac  seemed  practicable. 

Dr.  Sharp  said  that  oxygen  probably  had  very  little,  if  any,  effect  in  destroy- 
ing the  germs,  the  effect  being  largely  mechanical.  The  contact  of  the  oxygen 
with  the  inflammatory  area  might  have  a  formidable  therapeutic  effect  by 
increasing  the  vascular  supply. 

Opening  the  abdomen  in  cases  of  tuberculous  peritonitis  had  occasionally 
been  followed  by  long  remissions  in  the  symptoms,  and  the  favorable  results 
had  been  attributed  to  the  contact  of  the  peritoneum  with  the  air  or  oxygen. 
It  was  possible  that  a  similar  theory  might  be  applied  to  the  meninges. 

Replying  to  Dr.  Sachs'  question.  Dr.  Sharp  said  the  Flexner  serum  was 
used  in  all  the  meningococcus  cases.  In  the  severe  cases  the  irrigation  was 
employed  at  the  first  injection.  When  the  fluid  was  thick  the  irrigation  was 
done  with  saline  solution  and  then  followed  by  the  oxygen.  At  the  hospital 
patients  had  done  better  when  the  subarachnoid  space  had  been  fairly  free 
from  pus  before  the  injection  of  Flexner's  serum.  The  saline  irrigation  and 
the  oxygen  had  apparently  had  no  effect  in  lessening  the  activity'of  the  serum. 
In  all  cases  the  serum  was  used  early.  As  stated  by  Dr.  Sachs,  when  the  fluid 
became  thick  and  difficult  to  get  out  the  organisms  were  not  found. 

Previous  to  using  the  oxygen  method  at  the  Ernest  Wende  Hospital,  a 
number  of  patients  had  relapses  after  apparently  clearing  up,  due  to  pockets 
of  pus  which  were  not  reached  by  the  serum.  With  the  oxygen  method,  break- 
ing up  adhesions,  the  relapses  have  not  occurred. 

Dr.  Sharp's  experience  in  the  poliomyelitis  cases  had  been  the  same  as  that 
mentioned  by  Dr.  Russel.  The  two  patients  mentioned  were  in  the  hospital 
while  the  work  was  in  the  experimental  stage,  and  the  injections  were  per- 
formed as  a  routine  procedure.  The  effect  of  removing  the  larger  amounts  of 
fluid  by  displacement  with  oxygen  was  apparently  favorable. 
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Rules  for  testing  the  vestibular  apparatus  have  been  formulated  by 
Barany,  Jones  ^  and  others,  and  they  have  also  indicated  certain  (sup- 
positious) intracranial  paths  for  the  vestibular  nerve.  Furthermore, 
following  the  suggestion  of  Dana  and  of  Mills,  Jones  has  assumed  a 
cerebral  center  for  this  nerve.  Following  these  and  other  writers, 
principally  otologists,  the  tests  are  being  applied  by  large  numbers  of 
men  who,  because  of  inadequate  neurologic  training,  are  incompetent 
to  interpret  the  findings.  Consequently,  in  the  crucial  matter  of  diag- 
nosis they  are  leading  themselves  and  others  astray. 

Therefore  I  purpose  briefly  to  discuss:  (1)  the  possible  existence 
of  a  center  of  equilibration  and  its  location,  (2)  the  intracranial  path- 
ways related  to  the  semicircular  canals,  and  (3)  the  clinical  value  of 
the  vestibular  tests. 

EQUILIBRATORY     CENTER     AND     ITS     LOCATION 

The  first  to  mention  cortical  centers  for  the  vestibular  nerve  was 
Dana,^  who  in  1889  reported  two  cases  with  necropsy.  In  these  the 
lesions  were  located  in  the  right  temporal  convolution.  Briefly  the 
cases  were  as  follows : 

The  first,  a  woman  32  years  of  age,  received  a  blow  on  the  head  and  eighteen 
months  later  had  chills,  fever  and  temporary  rigidity  of  the  left  arm,  and  four 
months  later  vertigo  with  forced  movements,  falling  suddenly,  always  backward 
and  to  the  right.  The  duration  of  the  symptoms  was  two  years.  At  necropsy 
there  was  found  softening  of  the  right  third  and  fourth  temporal  convolutions 
in  the  middle  three-fourths.  Microscopic  sections  of  the  limiting  walls  showed 
decided  inflammatory  change,  there  being  a  thin  pyogenic  membrane  evidently 
in  the  process  of  forming.  The  point  of  the  lesion  lay  directly  over  the  upper 
surface  of  the  petrous  bone  and  at  this  point  the  meninges  were  thickened  and 
adherent.  No  mention  is  made  of  microscopic  lesions  elsewhere  with  the  excep- 
tion that  an  examination  of  the  cerebellar  peduncle  did  not  show  degeneration 
to  the  naked  eye. 

The  second  patient  was  brought  to  the  hospital  in  an  "active"  stage 
of  delirium  tremens  and  died  within  twenty-four  hours.  A  history 
was    obtained    from    friends    who    said   that   he   had   had    dizziness. 

1.  Jones,  I.  H. :  Equilibration  and  Vertigo,  Philadelphia,  J.  B.  Lippincott  Co., 
1918. 

2.  Dana,  Charles  L. :  J.  Nerv.  &  Ment.  Dis,  14:412   (July)    1889. 


I 


EQUILIBRATION    AXD     VESTIBULAR    APPARATUS  107 

Necropsy  showed  chronic  meningo-encephaUtis  in  the  right  temporal 
lobe.  In  this  paper  Dana  said  that  he  had  been  unable  to  find  similar 
cases  in  the  literature  and  thought  there  might  be  some  evidence  that, 
the  vestibular  center  was  in  this  location. 

Obviously  neither  of  these  cases  would  be  accepted  by  Dr.  Dana 
today  as  evidence  of  such  a  center.  In  the  first  case  the  forced  move- 
ments were  probably  the  result  of  implication  of  the  striate  body.  No 
mention  is  made  of  a  study  of  the  cerebellum. 

The  second  patient  died  within  twenty-four  hours  of  his  admission 
to  the  hospital,  and  the  history  of  vertigo  was  obtained  from  friends. 

Mills  ^  assumes  the  presence  of  a  cortical  center  for  the  vestibular 
nerve  in  the  second  convolution  of  the  temporal  lobe.  He  cites  a  case 
of  a  tumor  in  the  midtemporal  region  in  which  the  left  third  and 
fourth  convolutions  and  the  subjacent  medullary  substance  were 
involved.  The  first  symptom  of  which  the  patient  complained  was 
vertigo,  which  was  present  for  five  years  previous  to  death.  This  was 
a  recurring  phenomenon.  She  had  neither  ataxic  nor  forced  move- 
ments, but  there  were  certain  aphasic  symptoms  and  as  a  consequence 
of  these,  Dr.  Mills  postulated  a  naming  center. 

I  have  been  unable  to  find  any  other  pathologic  evidence  of  an 
equilibratory  center  in  the  temporal  lobes. 

The  basis  for  the  theory  of  a  cortical  vestibular  center  is  the 
assumption  that  as  there  is  a  cortical  center  for  hearing  in  the  temporal 
lobe,  there  must  also  be  a  vestibular  center. 

Most  writers  who  discuss  the  presence  of  a  cortical  vestibular 
center  assume  that  this  means  an  equilibratory  center,  making  no  dis- 
tinction between  the  motor  disturbances  resulting  from  cerebellar  and 
vestibular  lesions.  Ordinarily,  by  equilibration  is  meant  that  function 
by  means  of  which  posture  is  maintained  and  movements  properly 
synergized.  There  may  be  disturbance  of  equilibrium  through  sensory 
lesions,  as  in  tabes,  or  as  a  result  of  labyrinthine  disease.  It  is  appar- 
ent that  the  normal  performance  of  a  complicated  movement  such  as 
walking,  which  is  one  of  the  highest  expressions  of  equilibration, 
requires  the  harmonious  action  of  a  number  of  sensory  impulses,  such 
as  the  visual,  common  sensory  and  kinesthetic,  vestibular  and  auditory. 
There  is  no  doubt  that  the  coordination  of  these  sensory  impulses 
occurs  in  the  cerebellum,  for  this  organ  is  directly  connected  with  the 
frontal,  parietal,  temporal  and  occipital  convolutions,  as  well  as  with 
the  vestibular  apparatus.  Equilibration  therefore  is  the  normal  func- 
tion of  the  cerebellum  and  as  such  needs  no  cerebral  representation. 

3.  Mills,    Charles   K. :    Nervous    System    and    Diseases,    Philadelphia,    J.    B. 
Lippincott  Co.,  1918. 
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At  this  point  it  seems  necessary  to  define  the  function  of  the  semi- 
circular canals,  for  if  they  have  a  distinct  function,  they  should  have 
cerebral  representation  as  have  the  other  special  senses  and  ordinary 
sensation. 

In  all  probability  the  vestibular  mechanism  plays  the  leading  role  in 
equilibration.  In  fact,  from  the  standpoint  of  development,  the  cere- 
bellum may  be  regarded  as  a  highly  specialized  vestibular  nucleus. 
Many  experiments  have  been  performed  as  to  the  relative  function  of 
the  vestibular  nerve  and  cerebellum.  Perhaps  the  aviator  has  best 
shown  the  function  of  the  semicircular  canals.  In  the  experiments  at 
Mineola  during  the  war  it  was  found  that  deaf-mutes  who  lacked 
vestibular  function,  when  taken  up  blindfolded,  could  not  recognize 
simple  airplane  evolutions,  nor  develop  any  proficiency  in  sensing 
motion.  These  tests  were  checked  by  identical  maneuvers  with  normal 
persons,  who  on  their  first  trial  were  able  to  detect  the  maneuvers 
much  better  than  the  deaf-mutes,  and  with  few  repetitions,  quickly 
increased  this  ability. 

This  shows  rather  conclusively  that  the  duty  of  the  semicircular 
canals,  the  saccule  and  utricle,  is  to  inform  the  individual  through  his 
cerebrum  of  the  position  of  the  body  in  space,  as  regards  both  motion 
and  posture. 

Frequently  it  has  been  stated  that  fliers  have  found  themselves 
upside  down  without  knowing  it  and  that  sometimes  they  have  been 
able  to  fly  without  sight,  hearing  and  common  sensibility.  But  expe- 
rienced aviators  tell  me  that  it  would  be  impossible  for  a  flier  to  be 
upside  down  without  his  knowledge,  and  as  to  ability  to  fly  without 
sight,  feeling  or  hearing,  while  this  may  be  true  for  a  brief  time,  the 
best  flier  is  the  one  who  is  fully  normal. 

Though  analogy  would  indicate  cerebral  representation  of  the 
vestibular  function,  so  far  as  is  known  there  is  no  direct  connection 
between  the  vestibular  nucleii  in  the  brain  stem  and  the  cerebrum.  The 
vestibular  fibers  which  go  to  the  cerebellum  do  not  go  directly  to  the 
dentate  nuclei.  Anatomically  it  has  been  shown  that  fibers  go  from 
Ihe  dentate  nuclei  by  way  of  the  superior  cerebellar  peduncle  to  the 
thalamus.  Their  further  course  has  not  been  traced,  but  it  has  been 
assumed  that  they  go  somewhere  to  the  cortex  to  form  the  center  for 
vestibular  function.  Assuming  that  there  is  a  cerebral  center  for 
vestibular  function,  there  is  no  anatomic  evidence  that  such  a  center 
should  be  in  the  temporal  lobe,  for  the  fibers  for  hearing  and  vestibula- 
tion  take  an  entirely  different  course  after  their  entrance  into  the  brain 
stem.  If  such  a  center  exists,  it  is  probably  located  with  the  other 
great  sensory  centers,  in  the  post  central  and  parietal  lobules. 
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INTRAMEDULLARY     COURSE     OF     THE     VESTIBULAR     FIBERS 

As  the  result  of  clinical  experience  alone,  Jones  and  Fisher  *  sug- 
gested that  the  intramedullary  fibers  from  the  vertical  and  horizontal 
canals  had  a  separate  pathway,  the  fibers  from  the  horizontal  canal 
entering  the  cerebellum  through  the  inferior  cerebellar  peduncle,  while 
those  from  the  vertical  canals  enter  by  way  of  the  middle  cerebellar 
peduncle.  In  the  cases  published  by  Jones  and  Mills,^  there  was  some 
pathologic  evidence  to  support  this  contention,  but  serial  microscopic 
sections  were  not  made.  There  is  no  doubt  that  in  lesions  of  the 
posterior  cranial  fossa  a  common  finding  is  the  absence  of  response 
from  stimulation  of  the  vertical  canals  with  normal  response  from  the 
horizontal  canal.  There  is  therefore  some  ground  for  the  belief  that 
the  fibers  from  the  vertical  and  horizontal  canals  have  separate  path- 
ways, but  there  is  no  need  to  assume  that  they  enter  the  cerebellum — 
one  by  the  inferior  and  the  other  by  the  middle  cerebellar  peduncle.  In 
all  probability  the  fibers  from  the  vertical  and  horizontal  canals  have 
a  separate  pathway  within  the  eighth  nerve  and  also  have  separate 
nuclei  in  the  medulla.  Probably  both  enter  the  cerebellum  by  the 
inferior  cerebellar  peduncle. 

THE     VALUE     OF     VESTIBULAR     TESTS 

The  value  of  these  tests  depends  largely  on  the  accuracy  of  our 
knowledge  of  the  course  of  the  vestibular  fibers  after  their  entrance 
into  the  brain-stem.  As  the  course  of  the  vestibular  fibers  is  not 
accurately  known,  it  would  seem  that  any  diagnosis  based  solely  on 
the  presence  or  absence  of  the  reactions  from  stimulation  of  the 
vestibular  tracts  would  be  inaccurate.  Experience,  however,  has 
shown  that  in  lesions,  especially  of  the  posterior  cranial  fossa,  similar 
findings  are  nearly  always  obtained,  and  therefore  a  few  clinical  deduc- 
tions are  permissible. 

Perhaps  because  of  the  war,  otologists  have  learned  to  apply  the 
Barany  tests,  but  few  neurologists  have  practical  knowledge  of  the 
tests  or  of  their  application  in  neurologic  diagnosis.  Consequently, 
otologists  have  been  led  to  furnish  diagnoses  of  intracranial  lesions, 
obviously  exercising  a  function  outside  of  their  sphere.  Clearly  these 
tests  should  be  performed  by  neurologists  with  otologic  training  or 
otologists  with  neurologic  training. 

4.  Jones,  Isaac  H.,  and  Fisher,  Lewis:  The  Technic  of  Examination  of  the 
Static  Labyrinth,  Ann.  Otol.,  Rhinol.  &  Laryngol.  26:1    (March)   1917. 

5.  Mills,  Charles  K.,  and  Jones,  Isaac  H. :  Tests  by  Barany  Methods  Demon- 
strating Neuraxial  Differentiation  of  the  Fibers  from  the  Horizontal  and  the 
Fibers  from  the  Vertical  Semicircular  Canals,  J.  A.  M.  A.  67:    (Oct.  21)   1916. 
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Without  going  into  details,  I  venture  to  point  out  certain  con- 
clusions regarding  the  tests  which  have  been  so  frequently  reached 
that  they  may  be  considered  obvious : 

1.  The  value  of  ear  tests  in  pure  labyrinthine  disease  as  distin- 
guished from  cerebellar  disease  is  beyond  question. 

2.  It  is  impossible  to  distinguish  between  lesions  of  the  eighth  nerve 
itself  and  the  labyrinth. 

3.  Lesions  in  the  posterior  cranial  fossa  which  either  compress  or 
invade  the  brain-stem,  may  cause  modification  of  the  normal  ear 
responses.  Usually  there  is  absence  of,  or  diminution  of,  responses  to 
stimulation  of  the  vertical  canals,  with  good  or  perverted  responses 
from  the  horizontal  canal.  Perhaps  the  most  definite  finding  so  far  is 
in  tumors  of  the  cerebello-pontile  angle,  growing  from  the  eighth 
nerve.  These  are :  total  absence  of  all  response  from  the  eighth  nerve 
of  the  affected  side  with  no  response  of  the  vertical  canals  from  the 
opposite, side,  leaving  the  horizontal  canal  on  the  opposite  side  the  only 
functioning  one. 

4.  In  lesions  of  the  cerebellum  there  is  nearly  always  absence  or 
marked  diminution  of  vertigo  on  stimulation. 

5.  In  differentiating  between  supratentorial  and  infratentorial 
lesions,  the  presence  of  normal  responses  from  both  labyrinths  strongly 
indicates  a  supratentorial  lesion. 

These  conclusions  serve  to  indicate  the  value  of  ear  tests  in  intra- 
cranial work.  That  the  results  of  the  tests  are  not  uniform  every 
neurologist  would  surmise,  but  that  the  ear  findings  should  be  con- 
sidered is  obvious. 

Results  similar  to  those  in  posterior  fossa  lesions  have  been  obtained 
in  other  conditions,  for  example,  toxic  states  and  hysteria.  It  is  of 
course  very  well  known  that  ordinarily  vertigo  is  the  result  of  func- 
tional disturbance  of  the  vestibular  apparatus;  that  is,  the  neurologist 
finds  no  organic  nervous  disease.  In  a  patient  with  vertigo  examined 
by  Dr.  Jones,  the  ear  tests  indicated  a  lesion  of  the  cerebellum,  but  the 
patient  had  a  typical  traumatic  neurosis.  She  was  suing  a  transit  com- 
pany and  after  settlement  of  the  case  the  vertigo  promptly  disappeared. 
In  another  instance  a  competent  otologist  referred  his  wife  for 
examination,  because  of  dizziness.  The  ear  tests  showed  some  dis- 
turbance of  the  vestibular  apparatus.  I  examined  this  patient  and 
found  no  organic  symptoms,  and  after  reassurance  on  my  part  that 
the  symptoms  would  disappear,  she  rapidly  became  well. 

It  is  well  known  that  some  toxins  have  a  selective  action  on  the 
nervous  system,  as  in  diphtheria,  lead  poisoning,  syphilis,  and  other 
conditions.     It  is  possible,  therefore,  that  a  toxin  like  that  of  syphilis 
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may  implicate  the  cochlear  fibers  and  not  the  vestibular  in  the  eighth 
nerve  or  the  fibers  of  the  horizontal  or  vertical  canals  alone.  This  is 
not  always  taken  into  consideration  by  the  examiner,  who  assumes 
that  whenever  there  is  absence  of  response  to  the  vertical,  with 
presence  of  the  response  to  the  horizontal,  there  must  be  a  lesion  in  the 
posterior  cranial  fossa.  Sufficient  experience  with  ear  tests  in  func- 
tional and  toxic  cases  has  not  accumulated  to  warrant  conclusive 
opinions. 

I  do  not  wish  to  minimize  the  importance  of  these  tests.  On  the 
contrary,  I  consider  that  a  study  of  a  lesion  in  the  posterior  cranial 
fossa  is  not  complete  without  them.  To  my  mind  the  vestibular  tests 
are  at  least  as  important  and  probably  more  important  than  visual  tests. 
But  one  should  never  make  a  diagnosis  of  intracranial  lesion  from  the 
ear  tests  alone.  The  vestibular  findings  should  be  given  due  weight 
with  the  neurologic,  visual,  roentgen-ray,  serologic  and  other  findings, 
and  the  diagnosis  made  from  the  logical  synthesis  of  all  the  results. 

DISCUSSION 

Dr.  Charles  K.  Mills  of  Philadelphia  said  that  he  was  emphatic  in  his 
belief  in  the  existence  of  a  cortical  vestibular  center.  Dr.  Weisenburg  had  not 
exactly  denied  this. 

With  regard  to  Dr.  Weisenburg's  criticisms  of  Dr.  Dana's  cases.  Dr.  Mills 
thought  that  they  were  justified  at  least  with  respect  to  one  of  them,  although 
the  other  seemed  to  point  fairly  to  a  lesion  in  the  temporal  lobe.  Possibly  his 
own  case  was  not  without  liability  of  challenge.  Dr.  Mills  said  it  must  be 
remembered,  however,  that  vertigo  may  result  from  a  lesion  variously  situated 
in  the  cerebrum.  This  well-known  fact  has  led  to  some  neglect  of  the  study  of 
vertigo  which  originates,  as  he  believed,  from  temporal  lesions.  Exactly  where 
the  center  or  centers  concerned  with  equilibration  and  orientation  were  situated 
he  was  aware  that  it  was  difficult  to  say.  He  believed,  however,  that  this  center 
or  these  centers  were  in  the  neighborhood  of  the  parieto-tempero-occipital 
junction. 

Wilson  and  Pike  performed  many  experiments  to  determine  the  relations 
of  the  labyrinth  to  both  the  cerebellum  and  the  cerebrum.  These  experiments 
were  sometimes  of  destruction  and  sometimes  of  stimulation,  mechanical  or 
electrical.  They  experimented  by  removing  the  entire  cerebrum  and  various 
portions  of  it.  With  regard  to  special  localities  their  report  was  that  the  only 
consistent  interference  with  the  labyrinthine  destruction  or  experimentation  was 
when  their  operations  were  performed  on  the  temporal  lobe,  or  near  it,  probably 
meaning  by  this,  near  the  tempero-parieto-occipital  junction.  When  these 
temporal  lesions  were  made,  the  quick  component  of  nystagmus  was  diminished 
or  decidedly  interfered  with.  In  one  of  Dr.  Mills'  cases  an  abscess  occupying 
nearly  the  entire  parietal  lobe,  as  determined  by  necropsy,  caused  the  abolition 
of  the  quick  component  in  nystagmus  when  the  labyrinth  was  stimulated  by  hot 
or  cold  water,  rotation,  etc. 

Dr.  Mills  said  that  as  every  other  cranial  nerve  had  a  cortical  cerebral 
center,  it  was  highly  probable  a  priori  that  the  vestibular  nerve  had  its  special 
center  or  centers  in  the  cerebrum.     It  did  not  matter  exactly  how  these  centers 
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were  designated.  In  his  scheme  of  cerebral  centers  he  interrogated  the  term 
"equilibratory." 

Dr.  Weisenburg  seemed  in  a  way  to  acknowledge  the  existence  of  a  special 
center  for  sensing  movement.  To  Dr.  Mills  it  did  not  seem  possible  to  have 
the  consciousness  of  a  sense  of  movement  without  having  also  a  consciousness 
of  a  sense  of  position ;  he  asked  whether  position  and  movement  were  not  the 
components  of  equilibrium  ? 

Dr.  Mills  stated  that  the  subject  of  aviation  was  interesting  in  connection 
with  this  discussion.  In  the  account  of  the  now  famous  aerial  voyage  half 
around  the  world — from  London  to  Australia — the  pilot,  because  of  the  con- 
tinuous noise  of  the  powerful  engine,  became  totally  deaf,  so  deaf  that  he  was 
vmable  to  hear  a  single  word  of  what  was  said  of  him  at  a  complimentary 
banquet  at  one  of  the  stations  in  India  at  which  he  stopped.  His  hearing, 
however,  returned  in  a  short  time.  He  was  also  for  a  time,  owing  to  the  condi- 
tion of  his  goggles,  scarcely  able  to  see  anything  before  or  around  him. 
Nevertheless,  he  guided  his  machine  and  undoubtedly  had  a  clear  appreciation 
of  when  he  was  rising  or  falling,  or  dipping  to  one  side  or  the  other.  It 
might  be  said  that  he  did  this  through  his  cutaneous  and  muscular  senses,  but 
it  must  be  recalled  that  his  feet,  arms  and  body  were  not  m  contact  with  the 
earth,  air- or  clouds  through  which  he  was  passing.  Unquestionably,  in  the 
belief  of  Dr.  Mills,  he  was  guided  in  considerable  part  by  his  equilibratory  and 
orientation  sense.  If  by  some  strange  chance  his  cerebral  centers  for  equilibra- 
tion and  spatial  orientation  had  been  blotted  out  during  this  voyage,  even  though 
he  retained  his  hearing  and  sight  and  other  senses,  his  power  of  controlling 
and  guiding  his  machine  would  have  been  largely  lost. 

With  regard  to  the  cerebellum  as  a  center  for  equilibration,  Dr.  Mills  said 
that  in  a  certain  sense  this  might  be  accepted.  To  his  mind,  however,  the 
cerebellum  did  not  take  part  in  the  conscious  sensation  of  movement,  position 
or  anything  else.  The  cerebellum  was  a  motor  organ  and  its  preeminent 
function  was  synergy.  The  fine  adjustment  of  the  body  in  station,  gait,  and 
movement  of  any  sort  could  not  be  properly  performed  if  the  cerebellum 
was  lacking  or  was  decidedly  diseased.  It  was  through  the  cerebrum,  however, 
that  this  lack  and  these  disturbances  were  recognized  by  the  individual,  and 
this  recognition  came  about  largely  through  other  centers  than  those  concerned 
with  vision,  audition,  cutaneous  and  muscular  sensibility,  taste  and  smell.  In 
other  words,  he  believed  that  there  was  a  cerebral  center  or  cerebral  centers 
for  spatial  orientation. 

Dr.  William  G.  Spiller  of  Philadelphia  acknowledged  that  he  had  been 
greatly  aided  in  diagnosis  of  lesions  of  the  posterior  cranial  fossa  by  means 
of  the  Barany  tests.  It  was  undoubtedly  true  that  a  complete  loss  of  function 
of  the  eighth  nerve  as  shown  by  these  tests  was  of  great  value  in  diagnosis 
of  a  suspected  tumor  of  the  cerebellopontile  angle,  but,  as  he  had  previously 
said,  the  converse  was  not  true.  It  is  possible  that  a  lesion  of  the  eighth  nerve 
could  cause  a  partial  loss  of  function  in  the  vestibular  or  cochlear  portion, 
and  such  a  partial  loss  does  not  indicate  necessarily  that  the  lesion  is  within 
the  brain-stem  where  these  fibers  have  separated.  There  is  evidence  to  show 
that  in  other  structures  a  similar  condition  might  occur.  The  macular  bundle 
of  the  optic  nerve  might  be  degenerated  from  pressure  or  intoxication  without 
implication  of  th«  entire  optic  nerve.  It  was  supposed  at  one  time  that  a 
partial  oculomotor  palsy  necessarily  represented  a  nuclear  lesion ;  but  such 
an  interpretation  was  not  always  correct,  and  a  partial  oculomotor  palsy  might 
result  from  a  lesion  at  the  exit  of  this  nerve  from  the  cerebral  peduncle. 
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A  similar  degeneration  occurs  in  the  posterior  roots  in  tabes.  All  sensory 
function  is  not  immediatelj'  lost  when  these  posterior  roots  degenerate,  but.  on 
the  contrary,  there  is  a  dissociation  of  sensation.  The  Barany  tests  should  be 
valued,  but  their  full  interpretation  has  not  yet  been  satisfactorily  given,  and 
the  findings  obtained  by  these  tests  should  be  weighed  with  the  other  clinical 
findings. 

Dr.  Harvey  Gushing  of  Boston  had  been  surprised  in  going  over  the  records 
of  temporal  lobe  lesions  to  find  how  frequently  before  operation  it  was  almost 
impossible  to  tell  the  difference  between  what  proved  to  be  a  temporal  Icbe 
lesion  and  a  cerebellar  lesion,  and  how  often  in  these  temporal  lobe  cases  a 
definite  nystagmus,  vertigo  and  incoordination  had  existed.  The  hearing  was 
rarely  aflFected  in  temporal  lobe  lesions. 

Dr.  Gushing  did  not  know  whether  there  was  a  temporal  representation  of 
the  vestibular  nerve,  but  he  thought  the  fact  that  persons  with  proved  temporal 
lobe  lesions  had  often  given  cerebellar  symptoms  was  quite  significant.  It  was 
not  a  matter  that  he  had  meant  to  touch  on  in  his  paper,  but  he  thought  it 
would  be  of  interest  in  connection  with  the  present  discussion. 

Dr.  Walter  F.  Schaller  of  San  Francisco  said  that  it  seemed  to  him  that 
Drs.  Weisenburg  and  Mills  were  particularly  fitted  to  bring  the  subject  before 
the  Society,  because  in  1913  at  the  International  Medical  Gongress  in  London 
they  saw  demonstrations  by  Barany,  and  Dr.  Schaller  believed  first  presented  his 
work  to  the  neurologists  in  this  country  and  stimulated  Dr.  Jones'  work, 
which  he  acknowledges  in  his  book,  "Equilibrium  and  Vertigo." 

Dr.  Schaller  made  two  points  on  the  paper,  one  of  which  had  been  made  by 
Dr.  Mills,  concerning  cerebral  localization.  It  seemed  to  him  that  the  composite 
function  which  the  writer  characterized  as  equilibration  must  have  a  conscious- 
ness, and  the  cerebrum  must  be  that  organ  of  consciousness,  and  the  disturbed 
function  of  that  consciousness  is  vertigo.  '  If  we  concede  such  consciousness 
it  must  be  admitted  the  anatomic  pathways  to  the  cerebral  cortex  exist  from 
all  peripheral  sense  organs  concerning  equilibration,  although  these  pathways 
have  not  been  satisfactorily  traced. 

The  second  point  was  about  the  performance  of  the  tests.  Dr.  Schaller  had 
been  very  much  interested  in  them,  but  would  not  want  to  have  this  work  to 
do  in  addition  to  the  general  neurologic  examination.  He  stated  that  these 
tests  were  quite  technical,  time  consuming,  and  the  results  should  be  interpreted 
in  conjunction  with  the  general  ear  status.  Dr.  Schaller  thought  the  report  of 
the  special  examination  by  the  otologist  should  be  accepted  in  the  same  manner 
as  the  special  eye  examination,  serologic  and  roentgenologic  data.  The  .ar 
tests  in  central  nervous  disease  are  only  a  part  of  the  general  neurologic  picture. 

Dr.  Lewellys  F.  Barker  of  Baltimore  called  attention  to  a  vestibulo-cerebral 
function  that  might  advantageously  be  tested  in  some  of  these  cases.  It  is  by 
virtue  of  the  vestibular  mechanisms  and  their  supranuclear  connections  that 
alterations  of  the  rate  of  movement  of  the  body  in  space  can  be  recognized. 
When  traveling  in  a  sleeping  car  at  night,  one  is  unable  to  tell  the  direction 
in  which  the  train  is  moving,  except  when  starting  or  slowing  up  (linear 
acceleration).  Again,  when  one  is  seated,  blindfolded,  in  a  rotating  chair, 
the  direction  of  rotation  is  not  recognizable  as  long  as  the  speed  is  constant, 
but  the  direction  becomes  known  at  once  when  the  speed  is  altered  (angular 
acceleration). 

Dr.  Israel  Strauss  of  New  York  thought  that  all  neurologists  acknowledged 
a  debt  to  the  otologists   for  the  work  which  they  had  done  in  this  field.     He 
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thought  also  that  the  testing  of  the  vestibular  apparatus  by  the  caloric  method 
was  just  as  important  to  them  as  the  testing  of  reflexes,  and  that  if  they 
neglected  this  series  of  tests  they  were  neglecting  something  exremely  important 
in  diagnosis. 

However,  there  was  one  point  which  Dr.  Strauss  made.  In  cases  of  intra- 
cranial lesion  Dr.  Friesner  and  he  had  noticed  that  frequently  the  vertical 
canals  failed  to  respond  (the  vertical  canals  of  both  sides),  and  they  had  found 
this  to  be  so  frequently  the  case  in  conditions  in  whicn  the  intracranial  pressure 
was  increased,  whether  the  lesion  was  in  the  posterior  fossa  or  whether  it  was  in 
front  of  the  tentorium,  that  they  had  come  to  disregard  the  absence  of 
vestibular  response  to  the  vertical  canals  as  being  of  no  diagnostic  significance. 

Dr.  George  W.  Hall  of  Chicago  said  it  was  self-evident  that  when  tumors 
were  present,  the  tests  of  Barany  could  not  be  accurate  in  a  great  many 
instances,  but  it  seemed  to  Dr.  Hall  that  there  was  one  clinical  phenomenon, 
namely,  occlusion  of  the  posterior  inferior  cerebellar  artery,  in  which  these 
tests  could  be  more  accurately  carried  out  following  the  technic  of  Fisher  and 
Jones. 

Dr.  Hall  reported  two  cases  of  that  disease  which  had  occurred  within  the 
last  year  and  a  half ;  in  one  case  he  was  assisted  by  Dr.  J.  Gordon  Wilson,  the 
otologist  at  the  Northwestern  University  Medical  School;  the  lesion  was  a 
very  limited  one.  which  cleared  up.  His  conclusions,  as  far  as  the  lesion  was 
concerned  in  that  case,  were  that  both  the  horizontal  and  the  vertical  canals  were 
involved.  That  was  in  contrast  to  a  report  by  Jones  and  Fisher  in  a  similar 
case  in  which  they  found  that  the  vertical  canals  were  not  involved. 

It  was  Dr.  Hall's  opinion  from  a  clinical  standpoint,  that  the  greatest 
accuracy  could  be  obtained  through  a  limited  lesion  because  there  was  the 
least  amount  of  pressure  to  adjacent  tissue. 

Dr.  Ernest  Sachs  of  St.  Louis  said,  in  the  work  which  Dr.  Alvis  and  he 
reported  before  the  American  Neurological  Association  last  year,  they  believed 
that  because  of  the  frequent  association  of  internal  hydrocephalus  with  a  lesion 
in  the  posterior  fossa  the  reason  was  apparent  why  the  vertical  canal  so 
frequently  did  not  respond  to  the  Barany  tests.  The  work  of  Wilson  and 
Pike,  to  which  Dr.  Mills  referred,  was  not  checked  up  by  any  histologic 
examination,  at  least  according  to  their  paper,  and  if  the  photographs  of  their 
specimens  were  studied,  it  was  quite  evident  that  in  the  methods  used  for 
removing  portions  of  the  cerebellum,  they  invariably  injured  the  floor  of  the 
fourth  ventricle  and  the  region  of  the  aqueduct  of  Sylvius,  and  these  fibers 
ran  down  close  to  the  floor  of  the  fourth  ventricle.  Alvis  and  Sachs  believed 
that  this  accounted  for  the  frequent  absence  of  responses  of  the  vertical  canal, 
because  of  this  association  of  internal  hydrocephalus  with  a  lesion  of  the 
posterior  fossa.  They  believed  that  the  value  of  the  Barany  tests  was  distinctly 
minimized.  They  did  not  think  that  they  should  not  be  made,  for  they  had  been 
using  them  for  several  years,  but  they  believed  that  their  value  in  localization 
was  greatly  reduced. 

Dr.  Hugh  T.  Patrick  of  Chicago  had  not  seen  Dr.  Hall's  case  but  had  had 
occasion  to  go  over  his  report,  including  the  report  of  Dr.  Wilson.  From  the 
reports  he  thought  the  examination  of  Dr.  Wilson  did  not  contribute  to  either 
the  diagnosis  or  the  localization. 

Dr.  Patrick  mentioned  the  case  of  a  man  who  had  sustained,  as  the  result 
of  a  fall  from  a  horse,  a  double  basilar  fracture  causing  almost  total  deafness. 
After  recovery,  except  for  the  deafness,  he  went  into  a  river  for  a  swim.     He 
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walked  into  the  water  above  his  waist  and  started  to  swim  under  water, 
whereupon  he  completely  lost  himself.  He  had  no  conception  in  which  direction 
the  atmosphere  was,  and  that  he  nearly  drowned  before  his  head  accidentally 
bobbed  out  of  the  water,  when  he  opened  his  eyes,  got  his  feet  on  the  bottom 
and  walked  out. 

Dr.  Patrick  agreed  with  Dr.  Hall  in  every  particular  except  in  his  conclusions 
from  the  vestibular  examination.  Dr.  Wilson  had  been  very  conservative  in 
drawing  conclusions.  He  had  the  data  of  all  the  tests  beautifully  tabulated, 
but  expressed  practically  no  clinical  opinion.  It  had  seemed  to  Dr.  Patrick  that 
the  tabulation  of  Dr.  Wilson  was  not  essential  or  valuable  in  making  the 
diagnosis. 

Dr.  William  G.  Spiller  of  Philadelphia  said  that  some  years  ago  he  had 
sent  Dr.  Isaac  Jones  a  case  of  occlusion  of  the  posterior  inferior  cerebellar 
artery  as  a  test  of  the  Barany  methods.  Dr.  Jones  did  not  know  the  symptoms 
in  the  case  or  the  history,  but  from  the  Baran}'  tests  alone  he  came  to  the 
conclusion  that  the  man  had  a  lesion  of  the  lateral  part  of  the  medulla 
oblongata,  and  his  diagnosis  was  correct. 

Dr.  Wells  P.  Eagleton  of  Newark  referred  to  a  paper  he  had  presented 
in  1912  before  the  American  Otological  Society,  in  which  he  reported  three  cases 
of  tumor  involving  the  vestibular  areas.  He  had  called  attention  to  the  fact 
that  irrigation  of  the  opposite  vertical  canal  gave  no  reaction  whatever,  and 
then  stated  that  this  was  in  consequence  of  increased  intracranial  pressure  and 
a  manifestation  of  it.  By  the  vestibular  tests  one  cannot  diagnose  the  difference 
between  a  cerebellar  lesion  or  abscess  and  a  temporal  lobe  lesion. 

Dr.  T.  H.  Weisenburg  of  Philadelphia,  in  closing,  said  that  it  was  apparent 
from  the  discussion  that  practically  everyone  agreed  as  to  the  value  of  the 
Barany  tests.  He  wished,  however,  before  closing  to  pay  tribute  to  the 
excellent  work  of  the  otologists  during  the  war. 

As  is  well  known,  on  our  entrance  into  the  World  War,  there  were  no 
uniform  methods  of  examination  for  candidates  lor  the  aviation  service. 
Largely  through  the  work  of  Dr.  Isaac  H.  Jones  of  Philadelphia,  and  Gen. 
Theodore  Lyster  of  the  Surgeon-General's  office,  standard  ear  tests  were  estab- 
lished and  served  as  a  means  of  elimination  of  the  unfit. 

The  work  of  the  medical  section  of  the  aviation  service  compared  creditably 
with  that  of  any  other  similar  service  in  any  other  army.  It  was  this  work 
which  aroused  the  interest  of  hundreds  of  otologists  in  the  so-called  Barany 
tests.  It  would  be  a  great  pity  if  these  men  should  lose  their  interest  in 
neurology.  Dr.  Weisenburg  thought  that  they  should  be  encouraged  in  their 
work,  and  that  neurologists  everywhere  should  cooperate  with  them. 
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In  presenting  for  review  this  series  of  tumors  of  the  brain,  success- 
fully removed,  we  have  selected  tumors  of  various  types  and  various 
localities  as  representing  different  problems  in  localization  and  in 
surgical  management.  In  consideration  of  the  operability  of  brain 
tumors,  the  reports  in  current  literature  are  frequently  misleading. 
For  example,  many  cases  are  recorded  as  brain  tumors  in  which  the 
brain  tumor  was  not  seen  at  operation  or  verified  at  necropsy.  For 
practical  considerations  such  reports  are  of  no  value  as  neither  the 
nature  of  the  tumor  nor  its  precise  location  is  specified.  It  cannot  be 
classified  on  the  basis  of  its  pathology  nor  with  relation  to  accessibility 
since  its  precise  location  remains  undetermined.  These  two  phases  of 
brain  tumor,  character  and  location,  are  the  only  ones  of  practical 
moment  when  considering  the  question  of  operability. 

Then,  too,  in  estimating  the  incidence  of  operable  in  contrast  with 
inoperable  tumors,  the  time  has  come  when  a  classification  should  be 
made  and  adopted  as  a  basis  of  all  discussions.  It  is  quite  as  improper 
to  include  all  kinds  of  tumors  of  the  brain  in  one  group  when  attempt- 
ing to  evaluate  operative  possibilities  or  operative  risks  as  it  would  be 
to  discuss  under  one  heading  all  surgical  lesions  of  the  stomach.  There 
is  as  much  difference  between  the  sharply  defined  endothelioma  and 
the  subcortical  infiltrating  glioma  as  there  is  between  sharply  defined 
gastric  ulcer  and  the  diffuse  carcinoma.  In  the  stomach  the  latter 
represent  separate  and  distinct  problems ;  quite  as  separate  and  distinct 
are  the  problems  presented  by  various  tumor  types  of  the  brain. 

The  following  classification  might  be  acceptable 

Pretentorial 

(a)  Benign  Tumors 
L  Fibroma 

2.  Osteoma 

3.  Enchondroma 

4.  Tuberculoma 

5.  Endothelioma 

6.  Miscellaneous 
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(b)  Malignant  Tumors 

1.  Glioma 

(a)  Cortical,  subcortical 

(b)  Infiltrating,  circumscribed. 

2.  Endothelioma 

3.  Tuberculoma 

4.  Miscellaneous 

(c)  Pituitary  Lesions 

(d)  Miscellaneous 
Subtentorial 

1.  Acoustic  Tumors 

2.  Angle  Tumors  (Not  Acoustic) 

3.  Hemispheric  Growths 

(a)  Endothelioma 

(b)  Fibroma 

(c)  Glioma 

(d)  Tuberculoma 
(d)  Miscellaneous 

This  classification  would  afford  a  basis  for  intelligent  discussion  and 
for  the  comparative  studies  of  reports  from  various  sources.  It  is 
manifestly  unfair  and  misleading  in  considering  the  question  of  oper- 
ative risk  to  consider  tumors  of  all  types  together.  For  example, 
operations  even  though  only  exploratory,  in  cases  of  subcortical  glioma 
are  always  hazardous ;  and  the  general  mortality  of  surgical  efforts  in 
brain  tumor  should  be  reckoned  for  each  of  the  several  groups  as 
proposed  in  our  classification. 

Not  until,  as  a  class,  operations  are  undertaken  at  an  earlier  perijd 
will  there  be  any  striking  change  in  the  incidence  of  successfully 
extirpated  growths.  In  a  certain  number  there  is  an  extraordinarily 
long  latent  period  even  though  the  tumors  are  not  situated  in  the  silent 
areas  of  the  brain,  but  in  too  many  instances  has  there  been  an  uncon- 
scionable delay  in  recognizing  tumor  probabilities  and  recommending 
surgical  intervention. 

The  following  cases  have  been  selected  as  representing  tumor  types 
and  various  locations : 

1.  An  endothelioma  of  the  left  occipital  lobe 

2.  A  tuberculoma  of  the  parietal  lobe  near  the  motor  cortex 

3.  An  encapsulated  glioma  of  the  motor  area 

4.  A  calcified  endothelioma  of  the  falx 

5.  An  unusually  small  endothelioma  near  the  motor  cortex 

6.  A  fibroma  of  the  posterior  fossa  origin  undetermined 

7.  A  glioma  of  the  cerebellar  hemisphere 

8.  An  acoustic  tumor  (fibroma). 
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Two  of  these  cases  have  clinical  features  of  unusual  interest.  Case 
2  has  been  employed  for  a  discussion  of  epilepsia  partialis  continua 
affecting  the  face,  and  its  relation  to  convulsive  movements  of  the 
face  from  irritation  of  the  facial  nerve.  Case  5  is  of  special  interest 
because  of  the  small  size  of  the  tumor  and  the  importance  of  aphasia  as  a 
localizing  symptom.  This  was  a  case  in  which  removal  of  the  tumor 
effected  a  complete  disappearance  of  all  symptoms,  a  cure  in  every 
sense  of  the  word.  There  has  been  so  much  dispute  regarding 
the  importance  of  Broca's  area  in  motor  aphasia  that  Case  5  with 
sharply  defined  attacks  of  motor  aphasia  and  the  discovery  and 
removal  of  a  small  endothelioma  from  or  very  near  Broca's  area-  with 
complete  disappearance  of  these  attacks  of  aphasia  is  of  importance  in 
the  controversy  regarding  aphasia. 

REPORT     OF     CASES 

Case  1. — Summary :  An  endothelioma  of  the  occipital  lobe  removed  from  a 
patient,  'who  continued  free  from  recurrence  three  and  a  half  years  after 
operation. 

History. — M.  P.,  aged  41,  was  sent  to  the  neurosurgical  service  of  the  Univer- 
sity Hospital  by  Dr.  R.  S.  Hooker,  as  a  case  of  brain  tumor.  Her  previous 
medical,  family  and  social  history  contains  nothing  that  bears  directly  or  indi- 
rectly on  the  lesion  under  consideration. 

Four  months  ago  the  patient  began  to  complain  of  frontal  headaches,  at  first 
observed  in  the  morning,  of  a  few  hours'  duration.  Gradually  they  increased  in 
severity  and  continued  longer  until  at  the  present  time  they  are  practically 
constant.  Almost  contemporaneous  with  the  headaches  dizzy  spells  developed. 
These  came  and  went  with  the  headaches.  On  only  one  occasion  was  there 
complete  loss  of  consciousness  and  then  only  for  a  few  moments.  With  the 
headaches  and  dizziness  the  patient  noticed  that  she  was  having  difficulty  in 
"walking  straight"  in  the  dark  and  more  particularly  in  keeping  her  equilibrium 
when  going  down  stairs.  Later  even  in  daylight  hours  she  could  not  walk 
without  staggering.  There  had  never  been,  so  far  as  she  knew,  any  weakness  of 
either  the  upper  or  lower  extremities ;  there  had  been  for  several  months  an 
aching  pain  in  the  legs,  especially  at  night,  and  edema  of  the  legs  coincident  with 
dyspnea  and  palpitation  on  exertion.  For  three  months  she  had  been  annoyed  by 
vomiting,  sometimes  once,  sometimes  three  or  four  times  a  day,  without  relation 
to  meals.  She  thought  there  had  been  some  diminution  in  the  acuity  of  her 
sense  of  taste,  of  smell  and  hearing  and  some  impairment  in  memory.  During 
the  period  of  her  illness  she  had  lost  twenty  pounds. 

Physical  Examination. — Cranial  Nerves :  None  of  the  cranial  nerves  were 
involved  with  the  exception  of  the  optic  nerve.    (See  ophthalmic  report.) 

Motor  Function :  There  was  no  impairment  of  movement  or  strength  in 
either  of  the  upper  or  lower  extremities. 

Sensory  Function :  There  was  no  impairment  of  any  form  of  sensation,  no 
paresthesia,  no  loss  of  sense  of  position  or  stereognostic  perception. 

Reflexes :  Biceps  and  triceps  reflexes  were  equal  and  normal.  The  right 
patellar  tendon  reflex  was  more  prompt  and  of  slightly  greater  intensity.  There 
was  no  ankle  clonus  and  no  Babinski  sign. 
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Coordination  and  Equilibrium :  There  was  no  ataxia  in  the  upper  extremities. 
Diadokokinesis  was  good  in  both  hands.  A  suspicion  of  asynergia  was  aroused 
by  the  right  finger  to  nose  test.  Standing  with  eyes  closed  the  patient  swayed 
slightly,  chiefly  to  the  right. 

Ophthalmic  Report :  The  pupils  reacted  sluggishly  to  light  and  accommoda- 
tion. Vision  in  the  right  eye  was  6/60;  papilledema,  plus  5  diopters.  Vision  in 
the  left  eye  was  6/30;  papilledema,  plus  4  diopters.  There  was  right  lateral 
homonymous  hemianopsia. 

Ear  Report :  Labyrinths,  auditory  nerves  and  brain-stem  appeared  normal. 
Barany  tests  suggested  pressure  over  the  cerebellum  of  supratentorial  growth. 

Roentgen-Ray  Report :  The  posterior  clinoid  processes  were  somewhat 
attenuated.  The  sella  turcica  was  slightly  enlarged.  There  was  a  possible 
suprasellar  growth.  The  right  internal  auditory  meatus  was  larger  than  the 
left. 

Miscellaneous :  The  Wassermann  reaction  of  the  blood  and  spinal  fluid  was 
negative.  The  spinal  pressure  was  32  mm.  of  mercury,  and  the  spinal  fluid 
contained  10  cells.  The  urinalysis  was  negative.  Hematolysis :  hemoglobin, 
60  per  cent. ;  white  blood  cells  9,900 ;  red  blood  cells  3,420,000. 

Summary  of  Findings:  Headache,  nausea,  vomiting;  right  lateral  homony- 
mous hemianopsia;  papilledema;  disturbed  equilibrium  and  doubtful  asynergia 
(right). 

Operation. — A  craniotomy  was  performed  with  total  extirpation  of  the  tumor. 
Ether  anesthesia  was  given,  endopharyngeal  method,  in  the  face  down  position. 
\  large  cranial  flap  was  reflected  to  uncover  the  entire  left  occipital  and  in  part 
the  left  parietal  lobe.  The  dura  was  found  to  be  under  tremendous  tension.  An 
attempt  at  puncture  of  the  posterior  horn  of  the  ventricle  failed.  An  attempt  to 
evacuate  the  ventricle  by  callosal  puncture  also  failed.  Simultaneously  an  incision 
was  made  in  the  dura  and  a  lumbar-  puncture  performed.  On  withdrawal  of  a 
small  amount  of  fluid  excessive  pressure  was  controlled.  The  tumor  presented 
on  the  mesial  surface  of  the  occipital  lobe  and  extended  to  the  base.  DiflFerentia- 
tion  between  the  brain  tissue  and  tumor  was  not  difficult,  and  the  tumor  was 
enucleated  without  difficulty.  Encapsulation  was  complete,  and  there  were  r.o 
attachments  except  along  the  surface  of  the  falx.  There  was  moderate  bleeding 
from  the  falx;  this  was  readily  controlled  by  hot  tampons  and  muscle  grafts. 
The  removal  of  the  tumor  left  a  large  cavity  bounded  by  the  falx,  tentorium 
cerebelli  and  occipital  lobe.     The  wound  was  closed    (Fig.  1). 

Blood  Pressure  Observations :  During  the  preliminary  steps  the  systolic 
pressure  was  90;  on  exposure  of  the  tumor  the  systolic  pressure  was  80;  after 
removal  of  the  tumor  the  systolic  pressure  was  70. 

Pathologic  Report. — The  tumor  was  well  encapsulated  and  the  capsule  was 
intact  throughout  except  at  the  point  of  attachment  to  the  falx.  The  tumor 
measured  10  cm.  in  the  largest  diameter.  The  histologic  diagnosis  was 
endothelioma. 

Subsequent  History. — The  postoperative  convalescence  was  uneventful.  Thi 
patient  was  relieved  of  all  her  subjective  symptoms,  her  fields  now  are  partially 
restored,  and  she  is  now  well  and  free  from  recurrence  three  and  a  half  years 
after  the  operation   (Figure  1). 

Comment. — This  case  is  cited  as  illustrative  of  the  type  of  endo- 
th.e'ioma  growing  pretentoria'.    The  rate  of  growth  is  invariably  slow. 


120 


IV.    G.    SPILLER—C.    H.    FRAZIER 


and  there  are  well  authenticated  cases  in  which  the  history  would  imply 
a  period  of  fourteen  years'  growth.  In  this  series  is  included  a  case 
in  which  the  symptoms  were  of  ten  years'  duration,  and  the  tumor  must 
have  had  its  origin  a  number  of  years  before  its  existence  was  suspected. 
It  is  interesting  in  the  case  we  are  discussing  to  note  that,  in  a  tumor  of 
that  size  (diameter,  10  cm.)  there  had  been  no  subjective  or  objective 
evidence  of  its  existence  more  than  four  months  before  its  removal.  The 
most  plausible  explanation  for  this  really  sudden  onset  of  symptoms  is 
ventricular  distention.  There  is  no  doubt  that  at  this  time  the  outlet 
to  the  ventricles  became  obstructed,  and  for  the  first  time  signs  of 
excessive  intracranial  pressure  manifested  themselves. 
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Fig.  1. — A,  schematic  drawing  of  tumor  in  situ ;  B,  patient  two  weeks  after 
operation;  C,  right  homonymous  hemianopsia;  D,  tumor, '  showing  complete 
encapsulation  except  at  point  of  origin  from  falx. 

Failure  to  reach  the  ventricle  on  the  side  of  the  tumor,  either 
directly  or  by  callosal  puncture,  would  lead  one  to  the  conclusion  that 
the  ventricle  had  been  compressed  and  the  spact  practically  obliterated 
by  the  tumor. 

The  reason  d'etre  for  some  of  the  symptoms  recorded  in  the  history 
is  not  clear.  Subjectively  the  patient  reported  diminution  in  acuity 
of  sense  of  taste,  of  smell  and  of  hearing,  but  on  examination  these 
apparent  disturbances  were  not  verified.  Taste,  smell  and  hearing  were 
normal. 

Had  it  not  been  for  the  homonymous  hemianopsia,  obviously  the 
characteristic  focal  symptom,  and  that  at  a  slightly  earlier  period  the 
fields  were  normal,  there  might  have  been  an  error  in  localization ; 
there  was  unquestioned  evidence  of  disorder  of  the  right  cerebellar 
hemisphere,  the  result  of  the  transtentorial  pressure  of  the  tumor.  It 
is  worthy  of  note  in  passing  that  from  the  ear  clinic  the  report  was 
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returned  without  any  explanatory  note  that  the  examination  suggested 
pressure  on  the  cerebellum  by  a  supratentorial  lesion.  In  the  words  of 
the  ophthalmic  report,  there  was  a  right  homonymous  hemianopsia. 
This  is  not  strictly  accurate;  the  charts  portrayed  what  was  really 
a  quadrinopsia.  Not  much  more  than  a  quarter  of  the  fields  was 
involved.  It  has  been  said  that  a  quadrinopsia  is  peculiar  to  lesions 
of  the  temporal  lobe.    Perhaps  this  may  be  an  exception  to  the  rule. 

There  is  little  to  be  said  by  way  of  comment  on  the  purely  surgical 
aspects  of  this  case.  With  the  localization  clearly  defined  to  the 
occipital  lobe  the  tumor  was  readily  uncovered  by  the  reflection  of  a 
flap  large  enough  to  include  all  the  occipital  and  a  part  of  the  parietal 
lobe.  In  all  exposures  for  lesions  posterior  to  the  Rolandic  fissure, 
the  patient  should  be  in  the  prone  position  on  the  operating  table,  that 
is,  with  face  down.  Our  extension  head-rest  designed  originally  for 
suboccipital  operations,  meets  all  the  indications  for  supra-occipital 
cases.  The  encapsulation  of  the  endothelioma  facilitates  the  operator  in 
finding  the  line  of  cleavage  between  the  tumor  and  brain  tissue.  The 
problem  of  hemostasis  arises  only  when  separation  of  the  tumor  from 
its  area  of  attachment  or  point  of  origin  on  the  falx  begins.  Sharp 
hemorrhage  is  then  encountered  and  may  be  temporarily  controlled  by 
tampons  of  cotton  or,  if  the  area  be  not  too  large,  by  direct  pressure 
with  the  finger.  The  latter  is  preferable  as  it  lends  itself  to  the  "postage- 
stamp"  method  of  control,  which  originated  during  the  war,  for  gunshot 
wounds  of  the  longitudinal  sinus.  A  piece  of  muscle  or  aponeurosis, 
conveniently  taken  from  the  temporal  muscle,  of  proper  dimensions, 
is  placed  on  a  finger  tip  of  the  free  hand  and,  as  the  finger  of  the  hand 
controlling  the  hemorrhage  is  withdrawn,  the  finger  with  the  muscle 
graft  takes  its  place.  When  hemorrhage  was  uncontrolled  except  with 
the  pressure  of  a  large  cotton  tampon,  the  tampon  was  left  in  place, 
the  wound  closed  completely  and  in  the  course  of  three  or  four  days 
reopened  and  the  tampon  removed  without  recurrent  bleeding. 

The  subsequent  course  of  events  is  as  one  would  anticipate  after  a 
radical  removal  of  a  tumor  of  the  endothelioma  type.  There  has  been 
no  recurrence  or  signs  of  recurrence  after  a  period  of  over  three  years. 
Though  of  larger  dimensions  than  corresponding  tumors  of  the  spinal 
cord,  the  surgical  possibilities  closely  parallel  one  another.  The  endo- 
thelioma of  the  spinal  cord  and  of  the  brain  when  pretentorial  is  dis- 
tinctly an  operable  growth  in  the  technical  sense  of  the  word  and  is 
one  of  the  most  favorable  tumors  for  operation.  If  not  removed  entirely, 
however,  it  may  recur  and  in  the  recurrence  the  tumor  is  not  likely  to  be 
well  defined.  An  infiltrating  endothelioma  is  distinctly  a  malignant 
growth,  it  is  inoperable  and  of  rapid  development. 
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Tlie  absence  of  word  deafness  and  word  blindness  in  a  tumor  of  the 
left  occipital  lobe  is  to  be  explained  by  the  fact  that  the  tumor  was  on 
the  mesial  side  of  the  cerebral  hemisphere,  and  evidently  originated 
from  the  falx  cerebri  to  which  it  was  attached.  It  had  its  origin  from  a 
region  of  the  brain  in  which  ithe  only  localizing  sign  to  be  expected  was 
hemianopsia.  An  endothelioma  grows  very  slowly  and  causes  atrophy 
of  the  brain  proportional  to  the  size  of  the  tumor  and  therefore  may 
not  cause  symptoms  until  it  has  reached  a  considerable  size  unless  it  is 
situated  in  a  psfrt  of  the  brain  functionally  active. 

Case  2. — Summary:  The  removal  of  on  inusually  large  tuberculoma  from 
the  left  hemisphere  of  an  adult,  male.  The  operation  performed  in  two  sittings 
and  a  ventriculogram  made  in  the  interval-;  recovery. 

History. — U.  F.,  aged  26  years,  was  referred  to  the  neurosurgical  service  for 
operation  by  Dr.  William  G.  Spiller.  There  was  no  history  of  tuberculosis  in 
the  family.  The  patient  had  been  a  noncommissioned  officer  in  the  United 
States  army,  and  had  served  in  France.  Before  his  present  illness  he  was 
engaged  as.  a  hotel  porter. 

He  was  perfectly  well  until  i-'ne  months  before  coming  under  observation. 
While  sitting  and  talking  he  said  he  felt  sick  and  suddenly  began  to  make  a 
grunting  noise.  His  head  jerked  rapidly  back  and  forth.  His  eyes  were 
starey,  he  frothed  at  the  mouth,  bit  his  tongue  and  voided  urine.  This  attack, 
in  which  his  legs  and  arms  did  not  move  and  he  did  not  fall  from  the  chair, 
lasted  several  minutes.  He  was  put  on  the  couch  and  slept  for  an  hour.  For 
seven  months  he  had  similar  attacks  as  often  as  once  a  week ;  he  knew  when 
they  were  coming  on  and  carried  a  spoon  which  he  put  in  his  mouth  so  that  he 
would  not  bite  his  tongue.  Once  an  attack  came  on  while  he  was  walking  to 
a  chair;  his  head  began  jerking  and,  though  someone  was  holding  him,  there 
was  no  tendency  to  fall.  For  the  past  two  months  the  attacks  have  been  mild, 
and  he  has  not  frothed  at  the  mouth  or  bitten  his  tongue. 

Three  months  ago  he  began  to  have  trouble  in  speaking.  He  knew  what  he 
wanted  to  say  but  could  not  find  the  word.  This  irritated  him  so  that  he  often 
gave  up  the  attempt  to  talk.  He  also  stuttered.  For  the  past  two  months  he 
has  been  drowsy  and  continually  yawning;  he  complained  of  headache  which 
he  could  not  localize ;  occasionally  he  has  been  incontinent  both  as  to  bladder 
rnd  bowel.  He  has  dragged  his  right  foot  for  some  time  but  not  markedly  so; 
he  was  too  weak  to  lift  a  chair  but  could  drag  it  where  he  wished. 

Before  his  illness  he  was  alert  and  intelligent  and  had  always  done  well 
at  work.  During  the  past  two  months  particularly  there  has  been  a  notable 
change  in  his  condition. 

Physical  Examination. — The  patient  was  a  well  nourished  and  well  develope.l 
adult  negro.  He  was  stuporous  and  fell  asleep  two  or  three  times  during  the 
examination.  If  a  question  was  asked  abruptly  he  answered  it,  but  if  followed 
immediately  by  a  second  question  there  was  no  response. 

Thorax :  There  was  no  cardiac  enlargement  but  there  was  a  loud  systolic 
murmur  at  the  apex  not  transmitted  to  the  axilla.  The  right  side  of  the  chest 
was  slightly  more  prominent  than  the  left,  the  sternum  inclining  to  the  left. 
The  percussion  note  was  resonant  throughout ;  at  the  left  apex  there  was  pro- 
longation of  expiration.     There  were  no  rales. 
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Cranial  Nerves :  There  was  bilateral  papilledema  plus  4  diopters,  of  the 
second  cranial  nerve.  There  were  many  retinal  hemorrhages.  Third,  Fourth 
end  Sixth  Nerves:  The  pupils  were  equal  and  reacted  sluggishly  to  light.  The 
ocular  movements  were  full  in  all  directions.  There  was  no  nystagmus.  Seventh 
Nerve:  He  did  not  draw  up  the  right  corner  of  the  mouth  as  well  as  the  left. 
Frequent  rhythmical  twitching  was  observed  confined  to  the  right  side  of  th» 
mouth.  Twelfth  Nerve:  Slight  deviation  of  the  tongue  to  the  right  when 
protruded  was  noted.  Extremities :  The  grasp  of  the  right  hand  was  weaker 
than  that  of  the  left.    In  walking  he  was  uncertain  and  dragged  the  right  foot. 

Reflexes :  Biceps  and  tricep.*:  tendon  reflexes  also  patellar  tendon  reflexes, 
right  and  left,  were  not  obtained.  The  Achilles  tendon  reflex  on  the  left  was 
absent.    The  Achilles  tendon  reflex  on  the  right  was  very  weak. 

Dr.  Spiller  reported :  The  patient  is  markedly  stuporous  but  can  be  aroused 
and  can  answer  questions  correctly.  During  the  examination,  he  has  frequen: 
rythmical  twitching  confined  to  the  right  side  of  the  mouth.  This  is  usually 
more  pronounced  when  he  separates  his  lips  in  showing  his  teeth.  He  does 
not  draw  up  the  right  corner  of  the  mouth  as  well  as  the  left.  It  is  impossible 
to  test  him  for  hemianopsia  because  of  blindness,  but  he  seems  to  see  the  hand 
in  the  right  fields,  but  it  is  impossible  to  determine  this  accurately.  The  tongue 
deviates  a  little  to  the  right  when  protruded.  The  jerking  of  the  right  corner 
of  the  mouth  is  like  that  of  epilepsia  partialis  continua.  He  responds  to  all 
simple  commands  and  answers  in  short  sentences  without  any  definite  aphasic 
symptoms.  He  understands  all  that  is  said  to  him,  so  he  is  not  word  deaf.  The 
grasp  of  the  right  hand  is  distinctly  weaker  than  that  of  the  left.  The 
finger  to  nose  test  is  well  performed  on  both  sides.  It  is  impossible  to  test 
his  sense  of  position  because  of  his  mental  condition.  In  walking  he  is  very 
uncertain  and  drags  the  right  foot.  1  cannot  oh' an  either  the  patellar  reflex 
or  the  left  Achilles  reflex ;  there  is  a  very  weak  right  Achilles  reflex. 

Diagnosis :  Probably  brain  tumor  of  left  motor  region  of  cerebrum. 
It  is  impossible  to  localize  with  accuracy  because  of  the  advanced  condition 
of  the  disorder.  The  continuous  jerking  of  the  right  side  of  his  face  is 
suggestive  of  irritation  of  the  face  center  of  the  left  motor  cortex.  It  is 
singular  that  the  right  side  of  the  face  when  the  patient  is  quiet  may  show  no 
tremor  but  voluntary  movement  of  mouth,  as  in  showing  teeth,  at  once  starts  it. 

Miscellaneous :  The  blood  contained  4,880,000  red  blood  cells,  11,800  white 
blood  cells  and  90  per  cent,  hemoglobin.  The  Wassermann  test  of  the  blood 
was  negative.  Urinalysis :  Specific  gravity  1.013,  alkaline  reaction,  mucus  +  +, 
no  red  blood  cells,  from  5  to  10  white  blood  cells  to  the  field. 

Summary  of  History  and  Symptoms:  History:  (1)  convulsive  seizures  for 
nine  months,  confined  to  the  head,  involving  especially  the  face;  (2)  aphasia, 
three  months'  duration;  (3)  headache,  drowsiness  and  incontinence  for  two 
months,  and  (4)  weakness  of  the  right  arm  and  leg.  Symptoms:  (1)  frequent 
rhythmical  twitching  of  the  right  side  of  the  face;  (2)  weakness  of  the  right 
side  of  the  face,  upper  and  lower  limbs;  (3)  both  patellar  and  left  Achilles 
reflex  absent,  right  very  weak ;  (4)  headache  and  drowsiness ;  (5)  papilledema, 
plus  4  diopters  bilateral,  and  (6)  pyuria. 

Preoperative  Diagnosis :  Tumor  left  motor  cortex,  near  face  center. 

Operation. — A  craniotomy  was  performed  by  Dr.  Frazier  and  his  staflf.  At 
the  first  sitting  ether  anesthesia  was  used,  endopharyngeal  method.  A  cranial 
flap  was  reflected  for  exposure  of  the  left  motor  cortex.  When  the  dura  was 
exposed   it   was    found   to  be   under   tremendous  pressure.     Attempts   made   to 
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reduce  pressure  by  ventricular  puncture  on  the  left  side,  both  direct  and  by 
callosal  puncture,  failed.  As  it  did  not  seem  wise  to  open  the  dura  until  the 
pressure  could  be  reduced,  an  attempt  was  made  through  separate  opening  to 
evacuate  the  right  ventricle.  A  few  cubic  centimeters  of  blood-stained  fluid 
escaped,  but  the  pressure  was  not  affected.  At  this  point  thcj  exploration  was 
discontinued  and  the  wound  closed. 

Ventriculogram. — One  week  after  the  first  sitting  100  c.  c.  of  fluid  were 
withdrawn  intermittently  and  100  c.c.  of  air  injected  (10  c.c.  of  fluid  withdrawn 
and  10  c.c.  of  air  injected).  The  roentgenogram  of  the  skull  did  not  reveal 
any  air  shadow  in  the  ventricle.    The  latter  was  obliterated  evidently  by  the  tumor. 


'vmm^^^tm 
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Fig.  2. — A,  air  shadows  symmetrical  in  dilated  ventricles  of  a  case  of  hydro- 
cephalus;  B,  absence  of  air  shadow,  ventricles  compressed  by  tumor;  C,  encap- 
sulated tuberculoma  which  caused  collapse  of  ventricles — photographed  imme- 
diately after  removal ;  D,  pressure  observations  as  fluid  was  withdrawn  and  air 
injected. 


Exploratory  Craniotomy;  Second  Sitting. — Two  weeks  after  the  first  sitting 
and  one  week  after  ventriculography  exploration  was  continued.  The  wound 
was  reopened.  The  subdural  tension  was  as  high  as  at  the  first  sitting.  Lumbar 
puncture  was  done  with  withdrawal  of  45  c.  c.  of  cerebrospinal  fluid.  Imme- 
diately tension  was  restored  to  normal  limits.  A  dural  flap  was  reflected  and 
the  tumor  presented  at  the  anterior,  inferior  quadrant  of  the  opening  (near  the 
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junction  of  the  Rolandic  and  Sylvian  fissures).  The  tumor  was  sharply  defined 
from  the  surrounding  tissue,  and  its  isolation  and  extirpation  were  readily 
accomplished.  The  tumor  had  no  relation  with  the  falx  and  was  moderately 
adherent  to  the  dura,  perhaps  had  already  infiltrated  it.  Oozing  from  the  tumor 
cavity  was  trivial  and  was  readily  controlled  with  hot  saline  irrigations.  The 
wound  was  closed.  As  a  precautionary  measure,  250  c.  c.  of  citrated  blood  with 
250  c.c.  of  saline  solution  were  transfused  at  the  conclusion  of  the  operation. 

Pathologic  Report. — On  removal  the  tumor  measured  6  by  8  cm.  It  was 
irregular  in  shape,  nodular  on  the  surface  and  definitely  encapsulated,  except 
on  a  portion  of  the  anterior  surface.  Pathologic  diagnosis:  tuberculoma  (Spiller). 

Postoperative  Record. — Immediately  after  the  operation  there  was  a  transi- 
tory hemiplegia  and  aphasia.  Within  a  comparatively  short  time  the  man  could 
move  the  arm  and  leg  and  could  talk.  Five  days  after  removal  of  the  tumor  an 
examination  of  the  eyegrounds  showed  a  subsidience  of  the  papilledema  from 
plus  4  diopters  to  plus  2  to  3  diopters,  and  the  signs  of  hemorrhages  seen 
before  the  first  operation  had  entirely  disappeared.  There  was  for  several 
weeks  an  irregular  febrile  course  that  could  not  be  accounted  for  and  something 
seemed  to  retard  the  patient's  convalescence. 

A  complete  search  was  made  for  the  primary  tuberculous  lesion.  Dr.  Pepper 
reported  that  there  was  no  evidence  of  pulmonary  tuberculosis.  The  urine, 
however,  showed  an  increased  quantity  of  pus,  there  was  tenderness  over  the 
region  of  the  right  kidney  and  muscle  rigidity  in  the  upper  right  quadrant  uT 
the  abdomen.  A  provisional  diagnosis  of  pyelitis  of  the  right  kidney  was  made 
and  the  patient  was  transferred  to  the  urological  service.  The  patient  died 
while  in  this  service  twenty-two  months  later. 

Comment. — A  word  might  be  said  about  the  specimen.  It  was 
interesting  and  unusual  from  several  aspects.  Tuberculoma  is  more 
common  in  children,  is  more  frequently  found  in  the  cerebellar  hem- 
ispheres, and  is  not  of  large  dimensions.  In  all  these  particulars  the 
tumor  did  not  conform  to  type.  It  developed  in  an  adult,  in  the  left 
cerebral  hemisphere  and  measured  over  8  cm.  in  one  of  its  diameters — 
a  large  tumor.  Tuberculoma  of  the  brain  is  secondary  to  tuberculous 
lesions  elsewhere.  The  original  lesion  may  be  latent  or,  as  in  this  case, 
unrecognized  before  the  cranial  exploration.  If  the  patient  had  tuber- 
culosis of  the  kidney  it  could  not  have  been  very  active  for  a  long 
period,  since  the  patient  was  reported  in  excellent  health  up  to  within 
nine  months  of  his  operation. 

The  method  of  exposure  and  o^  extirpation  departed  from  the 
routine  in  two  particulars.  The  operation  was  divided  into  two  sittings 
and  in  the  interim  a  ventriculogram  was  made.  When  uncertain  as  to 
the  finding  of  a  tumor  or  of  one's  ability  to  remove  it  if  found,  and 
when  the  intracranial  pressure  is  extreme,  we  dislike  to  reflect  the  dural 
flap  until  at  least  an  attempt  is  made  to  relieve  the  pressure  by  with- 
drawal of  cerebrospinal  fluid.  Puncture  of  the  anterior  or  posterior 
horn  of  the  ventricle,  according  to  the  location  of  the  opening,  should  be 
tried.   We  failed  to  reach  the  posterior  horn  of  the  right  or  left  ven- 
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tricle,  either  directly  or  by  callosal  puncture.  Either  the  approach  was 
misdirected  or  the  ventricles  were  collapsed.  We  could  have  proceeded 
at  once  to  a  lumbar  puncture  but  recognized  the  incidental  risks  and 
decided  to  determine  by  ventriculography  whether  one  or  both  ventricles 
were  distended  or  collapsed  and  if  distended  what  their  geography  was. 

After  one  week's  interval  the  ventriculogram  was  made  and  the 
roentgenogram  explained  our  failure  to  find  the  ventricles.  The  ven- 
tricles were  collapsed,  at  least  there  was  no  air  shadow  after  100  c.c.  of 
air  had  been  injected.  The  preparation  for  a  ventriculogram  is  not 
unattended  with  risk  under  any  conditions  and  particularly  when  the 
intracranial  pressure  is  at  a  high  level.  This  was  realized,  but  one  has  to 
measure  and  weigh  relative  values,  and  a  complete  survey  of  the 
cerebrospinal  space  seemed  desirable  before  the  dura  was  finally  opened 
The  risks  were  minimized  in  preparing  for  the  ventriculogram  by 
withdrawing  the  fluid  intermittently.  As  from  5  to  10  c.c.  of  fluid  were 
withdrawn,  an  equal  amount  of  air  was  injected.  Pressure  observations 
were  made  frequently  with  a  mercury  manometer.  Using,  as  we  do.  a 
three  way  cock,,  merely  by  the  turning  of  the  handle  one  may  (1)  take 
pressure,  (2)  withdraw  fluid  or  (3)  inject  air.  By  repeated  observa- 
tions on  the  pressure  and  fractional  withdrawal  of  fluid  we  reduced  the 
risks  to  a  minimum.  There  is  an  appreciable  difiference  in  the  risk  of 
fluid  withdrawn  by  lumbar  puncture  in  tumors  above  and  below  the 
tentorium.   Below  the  tentorium  we  regard  it  as  prohibitive. 

Ventriculography  is  in  its  infancy ;  as  time  goes  on  we  will  be  able  to 
define  with  greater  accuracy  the  margin  of  safety  and  with  the  con- 
fidence of  experience  will  be  able  to  determine  its  sphere  of  limitation. 
In  the  case  under  consideration  it  served  a  useful  purpose.  It  was  of 
no  assistance  in  the  localization  of  the  growth,  but  it  visualized  the 
condition  of  the  ventricles.  Had  the  ventriculogram  been  made  before 
the  operation,  we  would  have  been  able  to  finish  at  one  sitting. 

Some  might  question  the  propriety  of  a  lumbar  puncture  at  the  time 
of  the  operation  in  pretentorial  growths,  but  when  simultaneously  the 
pressure  is  relieved  above  by  the  reflection  of  the  dural  flap,  the  con- 
ditions responsible  for  foraminal  hernia  following  lumbar  puncture  do 
not  prevail. 

In  intracranial  procedures  mastery  of  the  problems  of  pressure  is 
essential  to  the  safe  conduct  of  the  case.  It  is  in  this  aspect  of  the 
day's  work  that  judgment  and  experience  count. 

The  condition  was  far  advanced  in  this  case  when  the  man  came 
under  the  observation  of  one  of  us  (Spiller).  In  addition  to  the  gen- 
eral and  focal  symptoms  of  tumor,  he  had  a  peculiar  constant  rhythmi- 
cal jerking  confined  to  the  right  side  of  the  mouth,  and  voluntary 
innervation  increased  the  jerking,  as  when  he  separated  his  lips  in 
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showing  his  teeth;  he  could  not  draw  up  the  right  corner  of  the  mouth 
as  well  as  the  left.  Occasionally,  as  in  the  morning  after  the  night's 
rest,  this  rhythmical  contraction  of  the  muscles  of  the  right  side  of  the 
mouth  was  not  so  conspicuous  but  became  marked  immediately  when  he 
answered  a  question.  It  seemed  as  though  the  left  facial  center  were 
under  continual  irritation,  and  voluntary  innervation  of  this  center 
increased  its  irritability.  The  condition  was  that  of  epilepsia  partialis 
continua,  like  that  described  by  one  of  us  (Spiller)  in  association  with 
Dr.  Edward  Martin.^  This  case  has  been  referred  to  by  Dr.  George 
Wilson.^ 

In  this  paper  with  Dr.  Martin  one  of  us  (Spiller)  was  able  to  give 
very  few  references  to  the  literature  on  epilepsia  partialis  continua 
and  none  to  any  observations  published  in  English  or  French.  Oppen- 
heim  had  made  a  brief  mention  of  it  in  saying  that  cases  occur  in 
which  during  the  interparoxysmal  period  muscular  twitchings  of  short 
duration  and  without  loss  of  consciousness  are  observed  in  one  or 
another  part  of  the  body.  It  had  been  described  by  Russian  writers — 
Koshewnikow,  Muratoff,  and  Bechterew,  and  it  had  been  mentioned  by 
Bruns.  In  the  paper  by  Spiller  and  Martin  emphasis  was  laid  on  the 
fact  that  the  movements  differ  from  those  of  myoclonic  epilepsy  in  that 
the  twitchings  are  limited  to  a  small  portion  of  the  body  and  are 
usually  more  intense  than  in  myoclonia.  Orlowski  had  reported  a  case 
of  epilepsia  partialis  continua  and  Choroschko  had  written  a  monograph 
on  the  disorder,  but  Bruns  was  the  only  one  not  Russian  who  had 
observed  this  rare  type.  There  seemed  to  be  no  lesion  discovered  in 
any  case,  so  that  the  case  of  Spiller  and  Martin  was  the  first  in  which  a 
lesion  was  actually  found  and  the  first  therefore  to  establish  clearly  a 
cortical  origin  for  the  spasmodic  movements.  In  this  case  jacksonian 
convulsions  occurred,  but  independently  of  these  typical  attacks  the 
man  had  twitching  confined  to  the  right  side  of  the  face  lasting  an 
indefinite  period,  an  hour  or  more  at  a  time  and  occurring  very  fre- 
quently. There  were  periods  in  which  he  had  none  of  these  spasmodic 
movements,  but  the  movements  were  almost  constantly  present  and 
resembled  a  tic  movement  or  fibrillary  twitching.  They  were  not 
excessive  in  their  intensity  and  implicated  the  muscles  about  the  right 
side  of  the  mouth,  about  the  right  eye,  the  right  cheek,  the  right  ear 
and  the  right  side  of  J^e  neck.  After  persisting  for  some  weeks  in  the 
face  they  ceased  in  this  part  and  were  observed  in  the  right  upper  limb. 
The  whole  right  upper  limb  was  displaced  in  these  clonic  movements. 

1.  Spiller,  William  G.,  and  ^lartin,  Edward:  Epilepsia  Partialis  Continua 
Occurring  in  Cerebral  Syphilis.  J.  A.  M.  A.  52:1921   (June  12)   1909. 

2.  Wilson,  George :  The  Diagnostic  Significance  of  Jacksonian  Epilepsy. 
J.  A.  M.  A.  76:842  CMarch  26)   1921.    (Case  1.) 
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but  the  displacement  was  not  excessive,  and  the  spasm  consisted  of 
slight  twitchings  lasting  indefinitely  as  did  the  previous  twitchings  of 
the  right  side  of  the  face.  Dr.  Martin  operated  and  small  gummas 
were  found  in  the  motor  cortex. 

A  case  of  epilepsia  partialis  continua  was  reported  by  Burr  ^  in 
1915. 

The  rhythmical  tremor  occurring  in  the  present  case  of  tubercle 
from  irritation  of  the  facial  center  might  be  confused  with  the  spasmodic 
jerking  resulting  from  irritation  of  the  facial  nerve,  as  from  a  tumor 
of  the  cerebellopontile  angle.  In  the  former  condition  the  contractions 
are  continuous,  there  is  nothing  that  can  be  spoken  of  as  an  attack ;  in 
the  latter  condition  the  contractions  occur  in  attacks  and  simulate  the 
usual  epileptiform  facial  convulsion  from  irritation  of  the  facial  center; 
indeed  convulsive  movements  have  been  attributed  to  irritation  in  this 
part,  which  in  reality  were  caused  by  irritation  of  the  facial  nerve  from 
a  tumor.  This  occurred  in  a  case  studied  by  Dr.  Mills  with  one  of  us 
(Spiller)'in  1901.  Facial  spasms  were  observed  in  this  case  under  the 
care  of  Dr.  Mills,  and  the  notes  of  this  case  were  employed  by  Weisen- 
burg  *  in  a  paper  on  cerebellar  tumors  published  in  1905.  The  facial 
spasm  was  unilateral  and  caused  the  mouth  to  be  drawn  forcibly  to 
the  left  and  the  left  eyelids  to  be  drawn  together.  Both  observers 
thought  a  tumor  was  probably  located  in  the  facial  center  of  -the 
cerebral  cortex  of  the  opposite  side  and  operation  was  performed ; 
later  a  cerebellopontile  tumor  was  found.  At  that  time  the  diagnosis  of 
cerebellopontile  tumors  was  not  so  well  understood  as  it  is  now,  and 
facial  spasms  occurring  in  attacks  had  never  been  reported  by  any 
one  as  a  result  of  irritation  of  the  facial  nerve  from  tumor  of  the 
cerebellopontile  angle.  This  patient  was  completely  deaf  in  the  ear  on 
the  side  in  which  the  facial  spasms  occurred,  but  four  years  before 
coming  under  observation  the  ossicles  of  the  ear  on  this  side  had  been 
removed  on  account  of  annoying  tinnitus,  but  without  the  desired 
result. 

In  Weisenburg's  Case  2  the  spasms  were  limited  to  the  entire  dis- 
tribution of  the  facial  nerve,  these  coming  on  without  any  warning, 
being  first  tonic  in  character  and  lasting  from  half  a  minute  to  a 
minute.  The  lesion  was  not  found.  In  another  case  reported  by  him  in 
which  a  tumor  was  found  in  the  right  cerebellopoptile  angle  the  upper 
branch  of  the  seventh  nerve  had  been  cut,  and  there  had  been  some 

3.  Burr:  Am.  J.  M.  Sc.  149:  No.  2,  1915. 

4.  Weisenburg.  T.  H. :  Diagnosis  of  Tumors  and  Other  Lesions  in  the 
Cerebellopontile  Angle,  J.  A.  M.  A.  50:1251  (April  18)  1508;  Cerebellopontile 
Tumor  Diagnosed  for  Six  Years  as  Tic  Douloureux,  ibid.  54:1600  (May  14) 
1910.    New  York  M.  J.  Feb.  11  and  18.  1905. 
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leturn  of  power  in  li.e  distribution  of  this  branch.  The  man  had  invol- 
untary twitchings  in  the  middle  and  lower  facial  distribution ;  these 
were  sometimes  fibrillary,  sometimes  coarse  and  spasmodic  and  were 
caused  by  pressure  on  the  seventh  nerve.  Spasms  of  the  tongue, 
apparently  chiefly  right-sided,  were  observed  in  this  case. 

In  a  patient  studied  by  one  of  us  (Spiller)  in  1915  convulsive 
movements  occurred  in  the  left  side  of  the  face  lasting  only  a  few 
minutes.  A  tumor  was  found  in  the  cerebellopontile  angle,  and  a 
similar  case  has  been  observed  recently. 

Gushing  ^  reported  before  this  Association  in  1916  two  cases  of 
facial  spasm  caused  by  peripheral  irritation  of  the  facial  nerve  from 
a  tumor  of  the  cerebellopontile  angle.  One  of  these  cases  is  described 
in  detail.  It  had  been  previously  diagnosed  as  a  case  of  focal  epilepsy 
from  a  lesion  of  the  contralateral  cerebral  cortex.  He  states  that  in  a 
series  of  about  fifty  tumors  in  this  angle  this  irritation  symptom  in  a 
corresponding  degree  had  not  been  observed.  He  refers  to  a  paper  by 
Stewart  and  Holmes  in  which  it  was  said  that  evidence  of  direct 
irritation  of  the  facial  nerve  rarely  occurs  though  twitching  may 
occasionally  be  observed.  Gushing  describes  the  spasm  in  one  of  his 
cases  as  a  twitching  of  one  side  of  the  face  beginning  as  a  blepharospasm 
of  mild  degree  coming  on  a  few  times  a  day  and  lasting  for  a  few 
seconds.  The  attacks  gradually  increased  in  number,  intensity  and 
surface  extent  until  the  spasmodic  movements  became  very  severe, 
coming  on  every  ten  minutes  or  so  and  persisting  for  a  full  minute  or 
two.  They  began  with  a  twitching  and  drawing  of  the  muscles  about 
the  eye,  and  gradually  the  whole  side  of  the  face  was  pulled  over  in  a 
grimace  and  the  surface  muscles  of  the  neck  (platysma)  were  affected. 
The  patient  stated  that  in  a  few  severe  attacks  the  left  arm  and  leg 
mildly  participated  in  the  attack  and  that  the  left  arm  and  hand  felt 
numb  on  several  occasions,  but  this  Gushing  thought  was  an  erroneous 
statement.  The  facial  spasms  were  precipitated  by  talking,  laughing 
or  excitement.  The  man  had  no  control  over  the  spasms  and  no 
weakness  of  the  facial  nerve  supply.  The  spasms  had  existed  for  nine  or 
ten  years.  A  cerebellopontile  tumor  was  found  at  operation.  As  the 
man  lived,  the  cerebral  cortex  was  not  examined,  but  the  facial  spasms 
gradually  subsided  after  the  operation. 

There  may  be  difificulty  in  diagnosing  between  the  convulsive  move- 
ments produced  by  irritation  of  the  facial  nerve  and  those  from  irrita- 
tion of  the  cortical  center  for  the  face,  as  in  epilepsia  partialis  continua. 
The  careful  study  of  the  case  will  usually  permit  the  correct  diagnosis, 
especially  the  association  with  other  symptoms.   In  the  form  from  corti- 

5.  Gushing.  H.:  Convulsive  Spasm  of  Face.  J.  Nerv.  &  Ment.  Dis.  44:312 
fOct.")  1916. 
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cal  irritation  the  twitching  is  likely  to  be  confined  to  the  lower  part  of 
the  face,  as  in  Ponitz's  case  to  which  reference  is  made  further  in  this 
paper,  whereas  in  the  form  from  irritation  of  the  facial  nerve  the  whole 
distribution  of  the  facial  nerve  is  likely  to  be  affected  from  the  beginning. 
The  differential  diagnosis  may,  however,  be  complicated. 

The  facial  nerve  may  be  irritated  to  produce  convulsive  movements 
of  the  face  without  any  paralysis  of  the  facial  distribution,  as  in 
Cushing's  case  and  one  observed  by  one  of  us  (Spiller),  or  there  may 
be  a  statement,  possibly  erroneous,  of  convulsive  movements  in  muscles 
outside  of  the  facial  distribution ;  this  leads  to  confusion.  It  seems 
singular  that  convulsive  movements  of  the  face  from  irritation  of  the 
facial  nerve  occur  relatively  seldom,  and  yet  the  number  of  cases  of 
tumor  of  the  cerebellopontile  angle  is  considerable. 

Case  3. — Summary:  Accurate  localisation  and  successful  extirpation  of  an 
encapsulated  glioma  from  the  left  cerebral  hemisphere ;  recovery. 

Histo'ry. — R.  McK.,  aged  30  years,  was  referred  to  the  neurosurgical  service 
at  the  University  Hospital  by  Dr.  T.  P.  Farmer  of  Syracuse,  New  York,  who 
realized  the  possibility  of  a  brain  tumor,  an  opinion  subsequently  confirmed  by 
operation.  The  patient  had  had  the  usual  diseases  of  childhood,  including  scarlet 
fever,  and  appendicitis  and  catarrhal  jaundice ;  otherwise  his  health  had  been 
good.  He  had  been  married  two  years ;  his  wife  and  one  child,  aged  16  months, 
were  well.    He  denied  venereal  disease. 

Eighteen  months  prior  to  admission  the  patient  had  a  convulsive  attack  while 
asleep.  It  was  noted  that  during  the  attack  he  lay  on  his  face  moaning  "with 
the  left  foot  out  of  bed  shaking."  In  two  weeks  he  had  another  attack,  this 
one  during  the  day.  He  lost  consciousness  and  foamed  at  the  mouth.  Two 
weeks  later  he  had  another  attack,  and  during  the  first  twelve  months  he  had 
twelve  convulsive  seizures.  During  the  past  six  months  the  seizures  had  been 
more  frequent,  two  or  three  a  day,  but  of  quite  a  different  character.  In 
these  he  did  not  lose  consciousness ;  the  convulsions  always  began  in  the  fingers 
of  the  right  hand ;  the  fist  was  clenched  and  the  arm  abducted  to  a  right  angle 
with  the  body.  The  muscles  of  the  right  side  of  the  neck  were  involved  in  the 
tonic  spasm.  He  had  never  bitten  his  tongue,  nor  had  there  been  any  involun- 
tary evacuation.   With  the  exception  of  these  attacks,  he  felt  perfectly  well. 

After  admission  to  the  hospital,  the  convulsions  continued ;  there  was  in  rapid 
succession  flexion  of  the  fingers,  wrist  and  elbow.  The  arm  was  then  raised  to 
a  right  angle  with  the  body,  and  the  muscles  of  tht  neck  participated  in  the 
clonic  spasm.     Consciousness  was  preserved. 

Physical  Examination. — Thorax :  There  was  slight  impairment  on  percussion 
at  the  left  apex;  inspiration  was  slightly  prolonged  and  harsh.  The  area  of 
cardiac  dulness  was  normal ;  there  were  no  cardiac  murmus. 

Cranial  Nerves :  There  was  no  impairment  of  function. 

Motor  Function :  In  all  movements  the  right  forearm  and  right  arm  were 
distinctly  weaker  than  the  left;  there  was  no  difference  in  strength  of  mo\em  nt 
between  the  right  and  left  lower  extremities. 

Sensory  Function  :   This  was  unimpaired. 
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Reflexes:  The  biceps  and  triceps  tendon  reflexes  were  exaggerated  on  tl.e 
right  side;  the  patella  tendon  reflexes  were  equal  and  normal.  There  was  no 
ankle  clonus  and  no  Babinski  sign. 

Coordination  and  equilibrium  were  undisturbed. 

Ophthalmic  Report :  The  pupils  were  equal  and  regular  in  outline  and  reacted 
equally  to  light  and  accommodation.  There  were  no  ocular  palsies  and  no 
nystagmus.    The  fields  were  not  contracted  and  there  was  no  papilledema. 

Miscellaneous :  The  Wassermann,  globulin  and  colloidal  gold  tests  of  the 
spinal  fluid  were  negative.  There  were  8  cells  per  centimeter.  The  Wassermann 
reaction  of  the  blood  was  negative,  hemoglobin  81  per  cent,  and  the  white  blood 
cells  numbered  7,900.    The  roentgenogram  was  negative. 


Fig.  3. — Encapsulated  glioma. 


Summary  of  Physical  Findings:  The  findings  were  (1)  initial  convulsive 
seizures  general  in  character;  (2)  later  substitution  of  these  with  typical 
jacksonian  seizures  (right)  ;  (3)  weakness  of  the  right  arm,  and  (4)  exaggerated 
biceps  and  triceps  tendon  reflexes  (right). 

Preoperative  Diagnosis:  Tumor  motor  cortex  (left). 

Operation. — Dr.  Frazier  and  staff  performed  an  exploratory  craniotomy. 
Ether  anesthesia  was  used  and  a  flap  was  reflected  for  exposure  of  the  left 
motor  cortex,  two-thirds  in  front  and  one-third  behind  the  Rolandic  fissure. 
As  soon  as  the  cortex  was  exposed  the  lesion  was  seen  in  the  upper  half  of  the 
field,  in  front  of  the  Rolandic  fissure.  Closer  examination  revealed  a  sharp  line 
of  demarcation  between  the  tumor  and  the  brain  tissue.  Around  the  margins 
of  the  tumor  as  exposed  the  pial  vessels  were  ligated  and  with  gentle  dissection 
the  tumor  was  freed  from  the  surrounding  tissue  and  rem.oved.  The  tumor 
extended  5  cm.  below  the  surface  and  inward  as  far  as  the  median  line.  Its 
point  of  origin  was  undetermined,  although  at  the  operation  we  suspected  the 
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falx.  Following  the  removal  of  the  tumor  bleeding  was  trivial ;  there  were 
but  three  bleeding  points  in  the  tumor  bed  and  these  were  controlled  with 
muscle  grafts.  The  tumor  measured  5  by  6  cm.  The  wound  was  closed  without 
drainage. 

Pathologic  Diagnosis. — Grossly  the  tumor  resembles  an  endothelioma  but 
histologically  it  is  a  glioma,  apparently  well  defined,  but  not  entirely  so  (Dr. 
W.  G.  Spiller). 

Postoperative  Course. — Immediately  after  the  operation  the  patient  had 
aphasia  and  hemiplegia.  Within  a  week,  however,  he  began  to  recover  from 
both  and  eventually  fully  recovered  his  power  of  speech  and  the  power  of  the 
right  leg.  The  movements  of  the  right  arm  were  still  impaired  and  the  limb 
somewhat  spastic.  When  the  patient  was  examined  within  a  year  of  the 
operation,  he  had  had  four  convulsive  seizures ;  the  first  two  occurred  a  few 
months  after  the  operation  and  were  jacksonian  in  type.  There  was  twitching 
of  the  right  side  of  the  face  and  a  burning,  throbbing  sensation  in  the  right  arm. 
In  the  first  convulsion  he  lost  consciousness,  in  the  second  he  did  not. 

The  second  two  convulsions  occurred  nine  months  after  the  operation.  While 
talking,  speech  suddenly  failed  him,  he  felt  a  tense  drawing  feeling  in  the  right 
arm  and  _  leg,  the  right  arm  was  abducted  and  the  right  leg  extended.  He 
remained  unconscious  for  ten  minutes.  Immediately  after  he  went  to  bed  anl 
within  a  few  moments,  a  second  convulsion,  similar  to  the  first,  occurred. 

Nine  months  after  the  operation  speech  was  undisturbed  and  the  power 
of  the  leg  was  restored,  but  the  arm  continued  weak  and  spastic.  The  eyegrounds 
were  normal. 

*  Comment. — The  facility  with  which  tumors  may  be  localized  when 
originating  in  or  over  the  motor  cortex  is  a  point  in  their  favor  from 
the  standpoint  of  operability.  One  might  presuppose  that  in  the  major- 
ity of  cases  an  early  diagnosis  would  be  established  when  the  tumor 
was  in  its  incipiency.  Such  is  not  always  the  case,  however.  In  two  of 
the  cases  in  this  series,  Case  2  and  Case  3,  the  tumors  were  of  large 
dimensions  and  the  duration  of  the  symptoms  only  eighteen  months  in 
one  and  nine  months  in  the  other.  The  origin  of  these  tumors,  as  to 
time,  is,  of  course,  a  matter  of  conjecture,  but  as  a  rule  tumors  of  the 
brain  are  slow  in  growth  and  one  might  presuppose  with  reason  a  growth 
6  cm.  or  more  in  diameter  might  have  been  several  years  in  process  of 
development. 

The  history  of  the  convulsions  in  this  case  is  interesting.  For  the 
first  twelve  of  eighteen  months  prior  to  the  operation  they  were  general 
in  character  with  loss  of  consciousness  but  without  focal-  signs ;  in  the 
last  six  months  conditions  were  reversed ;  consciousness  was  preserved 
and  the  convulsions  were  typically  jacksonian.  One  can  readily  account 
for  jacksonian  seizures  in  a  lesion  pressing  on  or  actually  infiltrating  the 
cells  of  the  motor  cortex;  but  in  the  absence  of  signs  or  evidence  of 
increased  pressure,  without  distention  of  the  ventricles,  one  wonders 
why  the  incipient  convulsions  should  have  been  general  and  attended 
with  lost  consciousness,  unless  they  were  caused  by  general  increase  of 
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intracranial  pressure  before  the  motor  cortex  of  one  side  was  irritated 
by  the  tumor. 

As  in  many  pretentorial  growths,  there  were  no  pressure  signs; 
neither  headache  nor  papilledema.  This  implies  of  course  that  the 
outlet  to  the  ventricles  had  not  been  closed  and  as  yet  there  was  no 
internal  hydrocephalus,  the  most  common  cause  both  of  headache  and 
papilledema  in  tumors  of  the  brain  without  regard  to  location. 

The  pathology  of  this  tumor  is  of  unusual  interest.  In  his  report 
Spiller  referred  to  the  growth  as  having  the  gross  appearances  of  an 
endothelioma,  and  so  it  appeared  to  the  operator.  But  the  histologic 
examination  revealed  a  glioma,  so  that  we  were  dealing  with  a  definitely 
encapsulated  glioma,  a  lesion  quite  unique  in  the  experience  of  our 
clinic.  Not  only  were  we  deceived  in  the  naked  eye  appearance  of  the 
growth,  but  as  well  in  our  assumption  that  it  had  its  origin  in  the  falx. 
With  regard  to  encapsulation  of  gliomas,  of  course  one  often  sees  what 
appears  to  be  a  distinct  wall  surrounding  a  cyst  of  gliomatous  origin. 
But  in  this  case  there  was  no  cyst,  and  in  all  the  gliomas  hitherto  exposed 
in  our  clinic  there  have  been  ill  defined  margins  as  the  infiltrating  tumor 
invaded  the  surrounding  tissue.  We  have  never  seen  a  definite  encap- 
sulation such  as  in  the  specimen  under  consideration.  There  was,  to 
be  sure,  a  small  area  on  the  surface  of  the  growth  without  a  capsule, 
but  we  are  disposed  to  believe  that  in  removal  this  portion  of  the 
capsule  had  become  detached. 

The  postoperative  complications,  aphasia  and  hemiplegia,  did  not 
disturb  us  at  first.  The  trauma  and  edema  incidental  to  the  removal 
of  the  brain  tumors  often  cause  transitory  interruption  of  function. 
In  so  far  as  the  aphasia  and  leg  were  concerned,  the  recovery  of 
function  in  both  was  no  exception  to  the  general  rule.  The  persistent 
weakness  and  spasticity  of  the  arm  imply,  however,  irreparable  injury. 

Whether  the  convulsions  subsequent  to  the  operation  were  caused 
by  a  recurrence  or  by  cerebral  trauma  is  still  an  open  question ;  either  of 
course  would  explain  them;  but  one  would  hardly  expect  a  recurrent 
growth  within  five  months  of  the  operation,  the  date  of  the  first  con- 
vulsion, to  be  of  sufficient  size  to  be  responsible  for  them.  We  can,  with 
just  as  much  reason,  attribute  the  convulsion  to  the  immediate  eflFects 
of  the  operation  trauma,  hemorrhage  and  cicatrization.  In  all  patients 
with  epileptic  seizures  we  give  luminal,  I14  grain,  in  the  evening,  from 
the  day  of  the  operation  for  a  period  of  six  months  to  a  year  or  longer. 

Case  4. — Summary:  A  calcified  endothelioma  intrahemispheric,  exposed  at 
operation  and  treated  by  radium  implantation  with  relief  from  convulsions  and 
headaches* 

6.  While  this  tumor  was  not  removed,  this  case  is  included  in  the  series 
because  of  the  relief  which  followed  the  exposure  of  the  tumor  and  direct 
radium  implantation. 
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History. — O.  T.,  aged  Z7  years,  was  admitted  to  the  neurosurgical  service  of 
the  University  Hospital,  April  11,  1920,  referred  by  Dr.  M.  H.  Tallman.  She  had 
had  measles  and  chickenpox  in  childhood  and  diphtheria  at  the  age  of  20.  She 
had  had  two  miscarriages,  one  before  and  one  after  the  birth  of  a  living  child 
(now  3%  years  old).  A  maternal  aunt  had  epilepsy.  Otherwise  her  family 
history  was  negative.  She  was  married  five  years  ago.  She  was  engaged  in 
housework  and  her  living  conditions  were  wholesome. 

Ten  years  before  admission  the  patient  first  complained  of  momentary  attacks 
of  dizziness,  occurring  about  seven  times  a  day.  Three  months  after  the  onset 
of  these  she  noticed  that  during  an  attack  the  left  knee  became  weak  and  she 
nearly  fell.  These  attacks  continued  for  four  months,  at  the  end  of  which  time 
she  had  her  first  severe  convulsion.    The  convulsions  were  preceded  by  a  choking 
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Fig.  4. — A,  schematic  drawing  showing  relation  of  tumor  to  longitudinal 
sinus ;  B,  drawing  of  roentgenogram  showing  calcification  of  tumor. 

sensation,  the  left  arm  was  abducted,  the  lower  left  limb  drawn  up,  and  she 
lost  consciousness  for  about  ten  minutes.  She  came  out  of  the  convulsions 
groaning,  but  did  not  fall  asleep.  Only  the  left  side  of  the  body  was  involved 
in  the  convulsions.  At  first  they  occurred  about  once  a  month,  then  gradually 
they  became  less  frequent  and  after  her  first  child  was  born  there  was  an  interim 
of  a  year  and  nine  months  in  which  she  had  no  attacks  at  all.  About  two 
months  before  admission  the  attacks  recurred,  lasting  a  few  minutes ;  in 
these  attacks  her  left  upper  and  lower  limb  felt  numb,  and  she  could  not  raise 
her  left  arm  or  foot.  During  this  period  for  the  first  time  she  complained  of 
blinding  headaches,  occurring  about  once  a  week,  sometimes  in  the  right 
temporal  region  and  sometimes  in  both. 

Physical  Examination. — Examination  of  the  scalp,  nares,  teeth  and  tonsils 
was  negative.  The  post-cervical  glands  were  palpable.  The  lungs  were  normal. 
There  was  a  systolic  murmur  over  the  aortic  area  of  the  heart.  Blood  pressure 
was :  systolic  100 ;  diastolic,  70.  Examination  of  the  abdomen  was  negative. 
Urinalysis :   The  specific  gravity  was  1.024.   The  urine  was  acid  and  there  was  a 
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trace  of  albumin.  There  was  no  impairment  of  motion  in  either  arm  or  leg,  and 
normal  sensation  was  preserved.  Both  the  right  and  left  patellar  reflexes  were 
exaggerated. 

The  Wassermann  test  of  the  blood  and  spinal  fluid  was  negative. 

Eye  Examination. — Muscular  movements  were  free  and  equal.  The  pupils 
were  equal  and  regular  and  reacted  to  light  and  accommodation.  Right  eye: 
The  media  were  clear  and  the  disk  margins  were  veiled  with  fine  striations 
running  out  into  the  retina.  The  veins  were  overful  and  slightly  tortuous.  There 
were  no  discrete  lesions  of  the  choroid  or  retina.  Left  eye :  The  media  were 
clear  and  the  disk  margins  obscured.  The  disk  was  elevated  from  1  to  2 
diopters.  The  veins  were  full  and  tortuous.  There  were  no  discrete  lesions  of 
the  choroid  or  retina. 

Roentgen-Ray  Examination. — This  showed  a  calcified  tumor,  extending  from 
the  vertex  more  than  half  way  to  the  base  of  the  skull.  It  was  viewed  antero- 
posteriorly,  in  the  midline  position,  extending  more  to  the  right  than  to  the  left. 
There  was  no  evidence  of  intracranial  tension  and  no  sellar  deformation. 

Preliminary  Diagnosis  :  Calicified  endothelioma. 

Exploratory  Craniotomy. — First  Stage:  Flaps  were  reflected  on  both  right 
and  left  sides,  uncovering  the  region  of  the  tumor  and  the  longitudinal  sinus. 
The  patient's  condition  was  not  tolerant.  No  attempt  was  made  to  remove  the 
tumor  at  this  sitting. 

Second  Stage:  Nine  days  later  the  flaps  were  again  reflected  and  the  tumor 
exposed.  The  situation  of  the  tumor  with  relation  to  the  longitudinal  sinus 
made  it  evident  that  a  section  of  the  sinus  would  have  to  be  removed  with 
the  tumor.  Furthermore,  the  tumor  had  infiltrated  the  overlying  dura  so  that  to 
extirpate  the  tumor  successfully  would  require  removal  en  bloc  of  the  tumor, 
overlying  dura  and  a  portion  of  the  longitudinal  sinus.  A  dural  incision 
circumventing  the  tumor  was  made.  The  longitudinal  sinus,  anterior  to  the 
tumor,  was  divided  and  closed  with  silk  ligatures.  Though  there  had  been  little 
bleeding  and  a  minimum  of  trauma,  the  patient's  condition  gave  us  concern. 
The  pulse  rate  was  150  and  of  poor  quality.  No  further  steps  at  extirpation 
were  taken  for  the  moment.  Exploring  with  the  finger  the  tumor  was  found 
to  be  attached  to  the  falx  and  to  extend  almost  (if  not  to)  the  base  of  the  skull. 
So  firm  were  its  attachments  that  there  was  no  play  either  in  the  lateral  or 
anteroposterior  directions.  On  account  of  the  patient's  condition  and  because 
the  tumor  was  so  firmly  attached,  further  attempts  at  removal  seemed  too 
hazardous.  The  dural  and  scalp  incisions  were  closed.  Direct  transfusion 
was  made  of  500  c.c.  of  citrated  blood. 

Radium  Implantation. — May  14,  1920,  eighteen  days  after  operation,  under 
procain  anesthesia,  a  small  area  of  skull  overlying  the  tumor  was  removed 
with  rongeur  forceps.  A  container  with  radium,  SO  mg.,  was  implanted  in  the 
tumor.  In  attempting  to  direct  the  container  toward  the  center  of  the  tumor, 
it  was  obstructed  by  some  impermeable  substance  (calcified  areas  in  the  tumor). 
The  container  had  to  be  directed  forward  to  imbed  it  completely  in  the  tumor. 
The  radium  was  removed  in  eighteen  hours.    The  dosage  was  900  mg.  hours. 

Postoperative  Record. — Immediately  after  this  exploratory  craniotomy  the 
patient  developed  a  hemiplegia  from  which  she  had  largely  recovered  at  the 
time   of   her   discharge.     Thirteen    months   after    the    operation,    her   physician 
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wrote  that  the  patient  was  feeling  very  well,  that  while  she  had  attacks  of 
dizziness  once  in  a  while,  she  had  had  none  of  the  convulsive  seizures  since 
her  discharge.  In  response  to  a  suggestion  that  she  return  for  a  second  radium 
treatment,  the  patient  stated  that  in  view  of  her  improvement,  she  did  not  feel 
justified  in  incurring  the  expense  of  the  journey  across  the  continent  from  her 
home  in  the  West  to  the  hospital. 

Comment. — There  are  many  points  of  interest  in  this  case.  For 
almost  ten  years  the  history  of  the  growth  was  characterized  solely  by 
unilateral  convulsive  seizures  involving  the  left  arm  and  the  left  leg. 
The  fact  that  after  the  seizures  the  patient  experienced  weakness  in  the 
arm  and  leg  had  aroused  a  suspicion  of  tumor.  It  was  not  until 
well  within  the  tenth  year  of  her  illness  that  other  focal  signs  developed, 
such  as  transitory  periods  of  numbness  in  the  left  arm  and  left  leg  and, 
for  the  first  time,  blinding  headaches.  In  spite  of  the  duration  of  the 
lesion  and  of  its  huge  proportions,  in  spite  of  the  blinding  headaches, 
there  was  little  evidence  of  increased  intracranial  pressure  in  the  con- 
dition of  the  optic  disks.  It  is  noted  in  the  eye  examination  that  there 
was  an  elevation  of  only  from  1  to  2  diopters  in  either  disk. 

Had  there  been  any  doubt  as  to  the  diagnosis,  and  there  could  have 
been  little,  the  evidence  of  the  roentgenogram  was  conclusive.  From  the 
shadow  of  the  tumor  in  the  roentgenogram  one  is  justified  in  making  a 
preliminary  diagnosis  of  calcified  endothelioma,  although  in  another 
case,  a  tumor  quite  as  vividly  revealed  in  the  roentgenogram  proved 
to  be  an  enchondroma. 

The  location  of  the  tumor,  practically  intrahemispheric  and  beneath 
the  longitudinal  sinus,  necessitated  a  two  flap  operation,  one  reflected 
to  the  left  and  one  to  the  right.  This  two  flap  operation  I  found  gave 
a  splendid  approach  and  exposure.  The  immobility  of  the  tumor  is 
difficult  to  account  for,  unless  it  was  adherent  to  the  base  of  the  skull, 
and  yet  we  know  that  many  of  these  midline  endotheliomas  take  their 
origin  from  the  falx.  Except  .for  this  unusual  immobility  there  appeared 
no  obstacles  to  its  removal,  and  in  a  more  robust  patient  an  attempt 
would  have  been  made  to  mobilize  it.  After  the  operation  it  occurred 
to  me  that  we  might  have  attempted  a  subcapsular  extirpation  such  as 
we  practice  at  times  in  cerebellopontile  angle  tumors. 

In  this  particular  case,  however,  I  doubt  whether  the  patient  would 
have  survived  any  radical  undertaking.  The  intolerance  to  surgical 
intervention  of  patients  with  tumors  of  long  standing  is  an  interesting 
speculative  study.  From  the  very  beginning  of  an  operation,  the  pulse, 
as  in  this  case,  becomes  accelerated;  a  rate  of  140  to  150  is  common. 
The  mere  reflection  of  the  osteoplastic  flaps  seemed  a  sufficient  under- 
taking for  one  sitting  and  a  two  stage  operation  seemed  imperative.  At 
the  second  sitting,  even  before  any  attempt  at  demobilization  of  the 
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tumor  had  been  made,  there  was  reason  for  anxiety.  The  disturbance 
of  the  cardiac  mechanism  in  brain  tumor  cases  I  have  attributed,  rightly 
or  wrongly,  to  a  delicately  balanced  blood  supply  of  the  medullary 
centers.  How  else  can  one  account  for  the  rapidity  of  pulse  rate  and 
the  falling  of  blood  pressure?  In  the  absence  of  serious  hemorrhage 
there  apparently  is  no  other  way  of  accounting  for  them. 

Case  5. — Summary :  Successful  extirpation  of  an  endothelioma  3  by  2  cm. 
from  a  patient  zvhose  illness  began  with  fleeting  attacks  of  aphasia,  foUozved  by 
jacksonian  seizures;  recovery. 

History. — C.  M.,  aged  17  years,  was  referred  to  the  neurosurgical  service  at 
the  University  Hospital  by  Drs,  William  G.  Spiller  and  H.  M.  Fussell.  When  16 
years  of  age,  she  first  consulted  one  of  us  (Spiller;  Sept.  21,  1918.  -About  a 
year  previously  she  suddenly  lost  the  power  of  speech  for  about  three  minutes, 
while  walking  along  the  road.  She  was  frightened.  At  first  she  stuttered  and 
then  was  entirely  unable  to  speak.  There  seems  to  have  been  no  other  symptom 
at  this  time.  About  a  month  later  she  again  lost  her  speech  suddenly,  for  about 
a  minute  and  a  half,  without  any  premonition  or  stuttering,  and  again  she  had  no 
other  symptom.  She  tried  to  write  while  she  was  unable  to  speak  this  second 
time  but  could  not  form  any  letters  during  this  period.  She  had  lost  her  speech 
about  six  times  in  all  for  a  brief  period.  About  the  middle  of  July,  1918,  while 
in  a  field,  objects  suddenly  seemed  to  be  going  around ;  she  fell  to  the  ground 
and  was  unconscious  about  ten  minutes.  About  a  month  later,  while  riding 
horseback,  she  suddenly  lost  her  speech ;  she  got  off  the  horse  and  laid  down 
on  the  ground  and  may  have  lost  consciousness.  In  the  later  attacks  with  loss 
of  speech  she  had  a  peculiar  sensation  in  her  right  forearm  and  hand,  and  she 
could  not  move  the  right  hand  at  these  times,  but  the  hand  twitched  and  the 
two  times  she  lost  consciousness  the  right  side  of  the  mouth  twitched. 

About  three  weeks  before  coming  for  examination  her  mother  found  he 
making  a  noise  with  her  mouth,  she  was  somewhat  rigid,  the  right  side  of  the 
mouth  twitched  and  she  was  unconscious.  In  this  attack  there  was  a  numb 
feeling  in  the  whole  right  side,  face,  limbs  and  trunk.  Dr.  Zentmayer  in 
September,  1918,  found  the  veins  of  the  left  retina  a  little  fuller  than  normal. 

Attacks  occurred  which  were  observed  by  her  parents.  They  began,  the 
patient  said,  with  a  loss  of  voice,  when  she  would  lie  down ;  a  twitching 
of  the  right  arm  and  the  muscles  around  the  mouth  was  noticed,  which  were 
drawn  to  the  right  side.  In  the  early  attacks  she  thinks  the  right  leg  moved 
but  this  is  questionable.  The  attacks  occurred  about  a  week  apart ;  the  duration 
was  the  same,  from  one  to  three  minutes,  and  they  were  characterized  by 
twitching  of  the  right  arm  and  mouth  muscles.  Each  attack  began  with  what 
she  felt  was  a  loss  of  voice,  which  forewarned  her  so  that  she  lay  down.  In  the 
present  month  she  had  had  two  attacks  and  the  beginning  of  a  third,  which 
apparently  was  abortive.  In  these  attacks  she  had  held  the  right  hand  firmly 
on  her  breast  and  the  arm  had  not  appeared  to  move,  but  the  muscles  of  the 
mouth  trembled  and  were  drawn  to  the  right.  These  last  two  or  three  attacks 
had  not  lasted  for  more  than  a  minute  or  two  and  with  less  convulsive  move- 
ments, the  arm  apparently  not  taking  part. 

Repeated  examinations  of  the  eyegrounds  showed  no  positive  change.  Her 
muscular  tone  seethed  as  good  as  ever,  there  was  not  the  slightest  diminution 
of  power  in  the  right  arm,  and  the  grip  of  the  right  hand  was  perhaps  unusually 
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strong.  Her  general  health  and  spirits,  if  anything,  had  been  better  this  month 
than  in  the  past  two.  She  had  as  lively  an  interest  in  affairs  as  usual,  was 
planning  to  return  to  school,  and  had  been  allowed  to  go  to  entertainments  and 
take  part  in  occasional  dances  as  usual. 

Preoperative  diagnosis :  Tumor  of  the  motor  cortex,  left,  near  or  in 
Broca's  area. 

Operation. — A  craniotomy  was  performed  by  Dr.  Frazier  and  his  staff.  Ether 
anesthesia  was  used.  An  osteoplastic  flap  was  reflected,  designed  to  expose  the 
motor  zone  and  the  region  of  Broca.  When  the  dural  flap  was  reflected  there 
was  seen  just  above  Broca's  region  an  area  of  minute  dimensions,  less  than 
a  centimeter  in  diameter,  that  differed  in  appearance  from  the  normal  brain 
tissue.  The  nature  of  it  at  first  was  not  realized,  but  on  closer  examination 
it  proved  to  be  a  tumor  which  without  difficulty  was  separated  from  its  bed 
and  removed.  The  tumor  was  quite  the  smallest  of  any  in  the  experience  of  our 
clinic,  measuring  in  its  largest  dimension  not  more  than  3  cm.  The  operation 
was  free  from  any  technical  difficulties.    The  wound  was  closed  without  drainage. 

Pathologic  Diagnosis :  Endothelioma. 

Comment. — The  attacks  of  loss  of  speech  indicated  a  lesion  of  the 
left  cerebral  speech  area,  and  they  seem  to  have  been  purely  of  the 
motor  type,  as  no  sensory  aphasia  was  noted.  At  first  there  was  no 
other  disturbance  than  that  of  motor  speech  and  writing,  and  as  the 
tumor  was  very  small  and  could  not  have  caused  much  pressure  the 
loss  of  speech  was  a  sharply  defined  focal  symptom.  It  would  seem  to 
indicate  a  lesion  of  Broca's  area.  The  loss  of  speech  was  complete 
temporarily,  and  this  is  the  form  of  aphasia  to  be  expected  in  a  lesion 
of  Broca's  area.  It  is  very  different  from  that  occurring  with  a  small 
lesion  of  the  sensory  speech  area.  In  this  improper  words  are  used, 
the  patient  cannot  think  of  the  words  he  wants  to  use  and  uses  others 
incorrectly.  This  has  been  seen  several  times  by  one  of  us  (Spiller)  in 
tumor  of  the  left  temporal  lobe.  It  is  the  earliest  manifestation  of 
beginning  word  deafness,  and  the  improper  use  of  words  precedes 
distinct  signs  of  word  deafness.  Indeed  this  improper  use  of  words 
in  the  early  stage  of  lesions  of  the  left  temporal  lobe  may  be  so  slight 
that  a  search  must  be  made  for  it.  A  patient  now  under  observation 
from  whom  a  large  tumor  of  the  left  parietal  lobe  has  been  recently 
removed  by  Frazier  understood  everything  said  to  him  and  spoke  very 
well,  but  he  at  times  could  not  think  of  the  words  he  wanted  to  use, 
especially  the  names  of  objects,  and  showed  beginning  word  blindness 
in  that  he  confused  figures  and  did  not  understand  everything  he  read. 

The  loss  of  speech  in  this  young  girl  was  not  caused  by  a  temporary 
paralysis  of  the  face  center,  as  it  does  not  appear  likely  that  a  temporary 
paralysis  of  all  the  muscles  of  speech  could  result  from  a  lesion  of 
the  face  center  of  one  side.  This  probably  would  result  only  from  a 
bilateral  lesion  of  the  center.  The  agraphia  also  is  evidence  of  a  tnje 
motor  aphasia. 
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Transitory  motor  aphasia  with  convulsive  movements  of  the  right 
side  of  the  face  and  right  upper  limb  later  constituted  the  whole  clinical 
picture.  The  father  of  the  patient  was  a  physician  and  understood  the 
focal  importance  of  these  symptoms.  Rather  than  permit  his  daughter 
to  continue  having  these  distressing  attacks  he  consented  to  an  operation, 
with  the  discovery  of  a  minute  well  defined  endothelioma  in  or  very 
close  to  Broca's  area,  distinctly  separated  from  the  underlying  brain, 
and  its  successful  and  complete  removal.  Soon  after  the  operation  all 
convulsions  ceased  and  no  more  have  occurred.  The  recovery  is  com- 
plete in  every  detail  and  there  seems  to  be  no  probability  of  recurrence. 
Not  a  single  symptom  persists. 

The  occurrence  of  complete  transitory  motor  aphasia  in  a  young 
person  may  therefore  be  a  focal  symptom  of  importance.  In  an  elderly 
person  it  may  result  from  arteriosclerosis,  paresis  or  some  other  cause. 

A  case  very  similar  to  this  one,  except  in  regard  to  the  aphasia,  is 
reported  by  Ponitz."  Aside  from  some  hysterical  manifestation,  the 
important  symptom  was  clonic  convulsion  of  the  left  side  of  the  face, 
except  the  upper  part  of  the  face,  occurring  in  attacks,  of  two 
years'  duration.  Later  the  left  upper  limb  became  involved  in  the 
convulsions.  A  solitary  tubercle  the  size  of  a  cherry  stone  was  found 
in  the  right  facial  center. 

Case  6. — Summary:  The  successful  removal  of  a  tumor,  with  the  character- 
istics of  a  fibroma,  from  the  right  cerebellar  fossa.  The  patient  recovered  and 
continues  free  from  symptoms  three  years  after  the  operation. 

History. — Mrs.  O.,  aged  45  years,  was  referred  to  the  neurosurgical  service 
of  the  University  Hospital  by  Dr.  G.  A.  Young  of  Omaha,  to  whom  I  am 
indebted  for  the  following  history : 

Four  years  ago  the  patient  began  to  complain  of  dizziness  and  unsteadiness 
of  gait ;  the  latter  was  slight  at  first  but  gradually  became  more  pronounced, 
and  it  was  constant.  The  dizziness  was  not  associated  with  rotation  of  object 
or  self.  Eighteen  months  ago  she  began  to  complain  of  headache  and  vomiting 
periodically.  Some  months  later  she  experienced  a  sense  of  numbness  in  the 
right  side  of  her  face. 

At  the  present  time  there  is  a  definite  hypesthesia  with  loss  of  the  conjunctival 
reflex.  There  is  a  slight  weakness  of  the  right  facial  distribution  but  no  dis- 
turbance in  either  of  the  cochlear  or  vestibular-  branches  of  the  auditory  nerve. 
The  visual  fields  are  sHghtly  contracted  and  there  is  an  elevation  of  two  diopters 
in  each  disk.  There  is  no  disturbance  of  the  motion  or  sensation  in  any  of , 
the  four  extremities,  and  the  reflexes  are  normal.  There  is  a  suggestion  of 
adiadokokinesis  in  each  upper  extremity.  She  speaks  of  her  left  side  as  being 
her  good  side,  without  being  able  to  say  precisely  in  what  way  it  is  the  better. 
.A.t  the  present  time  she  has  comparatively  no  headache,  but  nausea  and  occasional 
vomiting  persist. 

7.  Ponitz:    Deutsch.  Ztschr.  f.  Nervenh.  67:  Nos.  1  and  2.  p.  89. 
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At  the  present  time  the  Barany  tests  show  an  irregular  spontaneous  past 
pointing  in  both  arms  which  may  be  either  to  the  right  or  left;  both  vertical 
and  horizontal  canals  react  to  the  caloric  test  in  both  right  and  left  ears.  In 
the  turning  test  she  shows  a  normal  nystagmus  reaction  in  either  direction,  the 
past  pointing  is  somewhat  indefinite,  but  she  past  points  in  the  right  direction 
when  turned  to  both  left  and  right.  The  falling  reaction  is  normal  also  to  the 
right  and  left.  The  subjective  sense  of  after-turning  vertigo  has  a  duration  of 
about  twenty  seconds  when  turned  to  both  right  and  left. 

Preoperative  Diagnosis :  Tumor  of  the  right  cerebellar  chamber. 

Operation. — A  suboccipital  craniotomy  was  performed  by  Dr.  Frazier  and  his 
staff.  An  encapsulated  tumor  was  found  and  removed  from  the  right  cerebellar 
fossa. 

Pathologic  Diagnosis :  Fibroma. 

Unfortunately  the  record  of  the  physical  examination  and  the  operative 
details  have  been  lost,  so  that  we  are  able  to  present  only  the  foregoing  facts. 
The  patient  recovered  and  is  entirely  well,  three  years  after  the  operation. 

Case  7. — Summary:  Seven  years  after  the  onset  of  symptoms  and  one  year 
after  a  suboccipital  decompression,  extirpation  of  glioma  from  left  cerebellar 
fossa;  three  courses  of  radium  therapy  before  operation,  during  which  tumor 
became  encapsulated.  Three  years  after  extirpation  of  growth  no  evidence 
of  recurrence. 

History. — E.  E.  S.,  aged  38  years,  was  referred  to  me  by  Dr.  Charles  F.  Neu 
of  Indianapolis.  The  family,  social  and  previous  history  were  without  interest. 

Six  years  ago  the  patient's  wife  observed  that  his  gait  was  shuffling,  but 
no  other  symptom  was  noticed  until  three  years  later  when  the  hearing  of  his 
right  ear  became  impaired.  Two  and  a  half  years  ago  he  noticed  numbness 
in  his  lips  at  the  angle  of  the  mouth,  and  an  abrasion  on  the  tongue  which  he 
had  bitten  unknowingly.  About  the  same  time  the  hearing  of  the  left  ear 
became  impaired  and  sensation  in  the  left  side  of  his  face  was  lost.  In  walking 
he  staggered  to  left  and  occasionally  lost  his  balance  and  fell.  His  eyesight 
was  not  as  good  as  it  had  been  and  headaches  became  more  or  less  constant. 
During  the  preceding  eighteen  months  he  had  attacks  of  vomiting  and,  because 
of  his  disability,  had  to  give  up  his  position  as  a  school  teacher.  Within  the  year 
and  before  he  came  under  our  observation,  a  suboccipital  decompression  was 
performed.  This  relieved  his  headaches  in  part,  but  the  patient  thought  his 
incoordination  was  more  marked.  Recently  he  had  had  difficulty  in  talking  and 
swallowing,  occasionally  choking  when  swallowing  liquids. 

Physical  Examination. — Head :  There  was  a  moderate  hernia  at  the  site  of 
the  previous  decompression. 

Cranial  Nerves:  Second,  Third,  Fourth  and  Fifth  Nerves:  The  pupils 
reacted  to  light  and  accommodation.  Ocular  rotations  were  full.  The  vision  in 
the  right  eye  was  6/12 ;  the  papilledema  plus  5  diopters.  Vision  in  the  left  eye 
^was  6/15;  papilledema  plus  6  diopters.  The  disk  was  rather  spread  out  and 
more  succulent  than  one  would  expect  in  a  choking  of  long  standing.  It  may 
imply  an  acute  exacerbation  (Holloway).  The  fields  showed  some  irregular 
contraction  but  nothing  of  localizing  significance.  There  was  horizontal 
nystagmus  on  lateral  rotations ;  on  upward  and  downward  rotation  the  move- 
ments became  vertical.  Fifth  Nerve :  There  was  a  sense  of  numbness  in  the  left 
trigeminal  distribution.  Seventh  Nerve :  The  upper  branches  were  slightly 
involved.    Eighth  Nerve :  There  was  marked  impairment  of  hearing  in  the  left 
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ear.  There  was  vertigo  on  stimulation,  with  complete  absence  of  past  pointing 
of  the  left  arm  to  the  left.  Impaired  response  from  the  right  or  functioning 
ear  was  noted.  The  right  labyrinth  was  not  affected.  The  findings  suggested 
a  lesion  of  the  left  cerebellopontile  angle  with  extension  to  the  left  cerebellar 
hemisphere  and  brain  stem.  Ninth  Nerve:  There  was  difficulty  in  swallowing. 
Twelfth  Nerve:  There  was  no  deviation  of  the  tongue  when  protruded. 

Extremities :  The  grip  of  both  hands  was  firm  and  equal.  No  weakness  was 
present  in  the  lower  extremities. 

Reflexes :  Biceps,  triceps  and  patellar  tendon  reflexes  were  more  marked 
on  the  left  than  on  the  right  side. 

Coordination :  ^lovements  of  the  left  arm  and  leg  showed  marked  incoordina- 
tion.   Adiadokokinesis  was  marked. 

Miscellaneous :  The  blood  pressure  was :  systolic  135 ;  diastolic  70.  The  red 
blood  cells  numbered  2,510,000;  the  white  blood  cells,  8,240;  hemoglobin  92  per 
cent.  The  urinalysis  was  negative.  Roentgenogram :  The  posterior  clinoid 
processes  were  exceedinglj'  thin.  The  sella  turcica  was  not  enlarged.  The  right 
and  left  internal  auditory  meatus  were  of  equal  dimensions. 

Preoperative  Diagnosis :  Tumor  of  the  left  cerebellopontile  angle. 

Operations. — A  suboccipital  craniotomy  was  performed  by  Dr.  Frazier  and  his- 
staff.  Ether  anesthesia  was  used,  endopharyngeal.  On  reflection  of  the  flaps 
a  tumor  was  exposed  occupying  the  entire  left  fossa.  It  had  the  gross  appearance 
of  a  glioma  and  contained  a  large  cyst.  Extirpation  was  considered  impossible 
and  50  mg.  of  radium  were  inserted  into  the  cavity  of  a  cyst  to  be  removed  in 
eighteen  hours.     The  wound  was  closed. 

Before  the  patient  was  discharged,  radium  was  applied  by  Dr.  Pancoast 
over  the  surface  in  the  suboccipital  region.  Three  months  after  the  operation 
the  patient  returned  for  observation  and  a  second  course  of  radium  therapy. 
His  sight,  hearing  and  articulation  were  improved.  Incoordination  was  about 
the  same.  There  was  a  marked  subsidience  of  the  choked  disk  and  the  nerve 
margins  were  readily  discernible.  Elevation  of  the  right  disk  was  plus  2 
diopters;  of  the  left  plus  3  diopters. 

Eight  months  after  operation  a  third  course  of  radium  therapy  was  given. 
He  was  totally  deaf  in  the  left  ear  but  hearing  in  the  right  ear  was  much 
improved.  There  was  no  particular  change  in  the  condition  noted  except  in  the 
movement  of  the  left  leg  and  vision.  The  heel  to  knee  test  (left)  revealed  no 
ataxia.  Vision  in  the  right  eye  was  6/9;  in  the  left  6/9  (previous  to  operation 
it  was  6/20-6/15).  The  fundi  level  on  either  side  was  plus  1  diopter.  The  disks 
were  somewhat  obscured  on  the  nasal  side  but  were  visible  in  the  temporal 
margins. 

Ten  months  after  operation,  the  patient  returned  with  evident  aggravation 
of  symptoms,  particularly  noticeable  in  the  three  previous  weeks.  Headache 
had  returned,  hearing  in  the  right  ear  again  becoming  impaired ;  lately  he  had 
been  swaying  to  the  right  in  walking,  previously  only  to  the  left.  His  vision  was 
not  as  good;  it  was  4/15  in  each  eye,  the  disks  were  plus  4.5  diopters.  In  other 
respects  there  had  been  no  appreciable  alteration  in  the  clinical  picture.  Because 
of  the  evident  recurrence  and  at  the  patient's  earnest  request  a  second  operation 
was  agreed  on. 

Operation  2. — A  suboccipital  exploration  was  made.  When  the  musculo- 
aponeurotic  flap  was  reflected,  the  dura  not  having  been  replaced  at  the  previous 
occipital  decompression,  the  tumor  presented  itself.  But  in  appearance  it  differed 
in  that  now  it  was  well  encapsulated.     Complete  extracapsular  extirpation  did 
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not  seem  feasible ;  the  capsule  was  split  and  the  contents  removed.  Grossly  the 
tumor  had  the  appearance  of  a  cystic  glioma.  Again  50  mg.  of  radium  were 
introduced  within  the  capsule,  to  be  removed  in  eighteen  hours.  Wound  closure 
was  made. 

Pathologic  Diagnosis :  Glioma. 

Final  Note. — Three  years  after  tumor  extirpation  and  nine  years  after  the 
appearance  of  the  first  symptom,  the  patient  returned  for  examination.  He 
reported  that  he  had  been  active  in  business,  and  had  less  difficulty  in  walking; 
the  hearing  in  the  right  ear  was  much  more  acute,  and  he  had  had  no  nausea. 


Fig.  5. — Photograph  of  patient  taken  nine  years  after  operation, 
to  which  radium  was  applied  the  hair  is  white. 


In  the  area 


vomiting  or  headache.  On  examination  there  was  ataxia  and  dysmetria  in 
the  left  upper  and  lower  extremity ;  the  nystagmus,  particularly  in  extreme 
positions,  persisted.  Vision  in  the  right  eye  was  6/9  plus  2,  in  the  left  6/12 
plus  2.     The  margins  of  the  disks  were  clear ;  no  papilledema. 

Resume  of  Case. — Nine  years  ago,  the  first  symptom,  disturbance  of  the  gait, 
appeared.  Six  years  ago  there  was  disturbance  of  hearing  followed  by  numbness 
of  the  face,  failure  of  vision,  vomiting,  headache,  difficulty  in  swallowing  and 
speech,  dysmetria,  etc.  Four  years  ago  at  a  suboccipital  decompression  the 
tumor  was  exposed  but  not  removed ;  radium  therapy.  Three  and  one  half 
years  ago  radium  therapy  (course  2)  was  utilized.  Three  and  one  quarter  years 
ago  a  third  course  of  radium  therapy  was  given.  Three  years  ago  extirpation 
of  the  growth  was  performed  and  a  fourth  course  of  radium  therapy  was  given. 
At  present  there  is  no  evidence  of  recurrence. 
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Comment. — The  larger  one's  experience  with  tumors  of  the  brain 
the  more  one  is  struck  with  their  rate  of  growth.  How  slow  it  is  com- 
pared to  malignant  tumors  elsewhere.  Even  is  this  so,  as  in  the  case 
under  discussion,  with  gliomas  which  in  their  cellular  characteristics 
resemble  the  sarcoma  group.  In  this  case  there  were  signs  of  a  tumor 
developing  six  years  before  the  operation,  and  though  radical  extirpa- 
tion was  not  possible  in  the  surgical  sense,  there  has  been  no  evidence 
of  recurrence  three  years  after  removal. 

The  localization  of  the  growth  was  not  difficult.  In  the  evolution 
of  the  clinical  picture  the  first  symptom  was  disturbance  of  gait  and 
some  time  elapsed  before  there  was  any  other  evidence  of  tumor.  The 
three  year  interval  between  the  initial  symptom  and  impairment  of 
hearing  was  more  than  suggestive  of  a  lesion  originating  in  the 
cerebellar  hemisphere  rather  than  the  cerebellopontile  angle.  At  least 
this  interval  excluded  the  likelihood  of  an  acoustic  tumor.  As  a  matter 
of  fact,  there  was  never  complete  nerve  deafness.  One  of  the  earlier 
symptoms  was  a  sense  of  numbness  in  the  face,  on  the  affected  side, 
and  yet  at  no  examination  could  one  demonstrate  any  loss  of  appre- 
ciation of  tactile  or  pain  sense. 

What  may  have  been  the  effect  of  radium  therapy  on  the  tumor 
growth  is  a  matter  of  speculation.  At  the  second  operation  there  was  a 
"definite  encapsulation  of  the  growth,  not  observed  when  the  tumor  was 
originally  exposed  at  the  decompressive  operation  a  year  before.  That 
radium  incites  hyperplasia  of  connective  tissue  elements  is  generally 
acknowledged,  but  this  would  hardly  explain  the  formation  of  a  capsule 
about  the  tumor,  and  connective  tissue  elements  within  a  glioma  are 
negligible.  From  what  we  know  of  the  effects  of  radium  on  tumors, 
we  have  come  to  the  conclusion  that  it  is  more  effective  in  the  endo- 
theliomas than  in  the  gliomas. 

When  an  entire  cerebellar  hemisphere  has  been  destroyed  by  the 
tumor  one  cannot  of  course  expect  recovery  of  function  after  the  tumor 
is  removed.  There  must  persist,  as  in  this  case,  disturbance  of  the 
function,  attributable  to  the  hemisphere  destroyed.  And  so  while  the 
headache,  vomiting,  papilledema  and  to  some  extent  the  deafness  dis- 
appeared (all  pressure  phenomena),  the  ataxia,  ^ysmetria,  disturbance 
of  equilibrium  and  gait  persisted. 

As  to  the  operability  of  gliomas,  in  many  instances  they  have  been 
regarded  by  us  as  inoperable,  particularly  diffuse  subcortical  infiltrating 
growths  of  the  cerebral  hemisphere.  But  in  this  case  the  tumor  occupied 
the  entire  left  cerebellar  fossa ;  one  could  not  see  a  vestige  of  the 
cerebellar  hemisphere,  and  as  it  appeared  well  encapsulated  the  contents 
of  the  capsule  at  least  could  be  extirpated.  Even  should  there  be  a 
recurrence  at  some  later  date,  a  second  operation  .should  be  advised  wit'-, 
a  reasonable  hope  of  removing  the  recurrent  growth. 
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Prolongation  of  life,  even  after  partial  extirpation,  should  be  given 
a  prominent  place  when  discussing  the  pros  and  cons  of  surgical  inter- 
ference in  brain  tumors.  To  be  able  to  prolong  the  patient's  life,  in  a 
reasonable  state  of  health  and  activity  and  at  the  same  time  to  conserve 
vision,  is  in  itself  a  sufficient  endorsement  of  surgical  intervention.  In 
this  case  the  patient  has  had  over  three  years  of  complete  comfort  and 
business  activities. 

Case  8. — Summary:  A  man,  29  years  of  age,  with  a  fibroma  of  the  acoustic 
nerve,  accurately  localized  before  operation,  subsequently  exposed  and  removed; 
recovery. 

History. — L.  A.  S.,  aged  29  years,  was  referred  to  the  neurosurgical  service 
by  Dr.  William  G.  Spiller  with  the  following  history. 

Three  years  ago  the  patient  noticed  that  he  did  not  hear  well  with  his  right 
ear ;  and  ten  months  ago  his  hearing,  he  observed,  had  become  much  worse. 
Seventeen  months  ago,  when  he  became  tired  and  nervous  he  began  to  have 
a  "roaring"  in  the  right  ear.  He  noticed  a  peculiar  sensation  in  his  gums  and 
cheek  on  the  right  side,  twenty  months  ago  and  fourteen  months  ago  difficulty 
in  writing  and  shaving.  Nothing  of  consequence  developed  for  almost  a  year 
when  (five  months  ago)  he  began  to  have  trouble  in  walking,  with  a  tendency 
to  stagger,  usually  to  the  right,  when  walking  in  the  dark  or  on  a  narrow  path. 
A  month  later  he  first  complained  of  disturbance  of  vision;  he  could  not  focus 
accurately,  particularly  when  moving  about.  Objects  looked  blurred,  but  there 
was  no  dizziness.  Now,  when  reaching  for  an  object  his  hand  miscalculates 
the  distance  by  an  inch  or  so  and  in  going  upstairs  he  has  to  concentrate  on 
the  movements  of  his  right  foot. 

The  chronologic  sequence  of  events  is :  Three  years  ago,  there  was  distur- 
bance of  hearing  (right)  ;  twenty-two  months  ago,  deafness  more  pronounced 
(right)  ;  twenty  months  ago,  sensory  disturbances  of  gum  and  cheek  (right)  ; 
seventeen  months  ago,  tinnitus  in  right  ear;  fourteen  months  ago,  awkward- 
ness in  movements  of  right  hand;  four  months  ago,  staggering  in  walking; 
three  months  ago,  visual  disturbances ;  at  present,  awkwardness  in  movements 
of  the  right  hand  and  right  foot. 

Physical  Examination. — Cranial  Nerves :  The  first,  third,  fourth,  sixth,  tenth 
and  eleventh  nerves  were  normal.  There  were  no  ocular  palsies.  Nystag- 
mus was  present  when  looking  to  the  right  or  upward  (ophthalmic  report). 
Fifth  Nerve :  The  sensation  in  his  face  differed  on  the  two  sides.  When 
he  was  pricked  with  a  pin  in  the  distribution  of  the  fifth  nerve  he  felt  it 
as  a  sharp  prick  on  the  left  side,  but  on  the  right  side  he  said  it  felt  "muffled," 
though  he  knew  it  was  sharp,  not  dull.  The  sensation  was  the  same  on  the  two 
sides  in  the  cervical  distribution  in  the  lower  part  of  the  face.  When  he  chewed 
he  used  the  left  side  because  he  said  the  right  cheek  and  gums  felt  as  if  they 
had  been  burned.  The  right  eyeball  and  cornea  when  touched  with  the  head  of  a 
pin  showed  no  contraction  of  the  lids ;  the  left  conjunctival  reflex  was  normal. 
When  he  bit,  there  was  no  difference  in  the  masseter  or  temporal  contractions 
on  the  two  sides. 

Seventh  Nerve :  When  he  wrinkled  his  forehead  the  lines  were  not  quite  as 
deep  at  the  extreme  right  as  on  the  left  side,  and  there  was  a  gradual 
lowering  of  the  eyebrow  on  that  side   so  that  in  order  to  keep  his  forehead 
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wrinkled  he  had  to  make  repeated  efforts,  but  this  was  slight.  When  he 
showed  his  teeth  both  corners  of  his  mouth  were  drawn  back  equally,  but 
soon  the  right  side  began  to  relax,  and  there  was  a  twitching  of  the  muscles 
in  an  effort  to  keep  the  corner  drawn  up.  The  resistance  to  raising  the  upper 
lid  when  the  eye  was  closed  was  slightly  less  in  the  right  eye  (Dr.  B.  A.  Randall). 

Eighth  Nerve :  The  right  ear  seemed  deaf  for  all  lower  tones  and  even  the 
higher  ones  were  less  well  heard  than  on  the  left.  The  left  ear  responded 
normally  to  all  tests.  Past  pointing  was  not  spontaneously  present,  but  easily 
though  briefly  elicited  by  rotation  or  touch.  There  would  seem  to  be  some 
brainstem  lesion  anterior  to  the  cerebellar  peduncles.  The  absence  of  ocular 
evidence  suggested  a  very  small  lesion.  He  could  not  hear  a  watch  tick  close 
to  or  even  on  his  right  ear.    The  hearing  in  his  left  ear  was  apparently  normal. 

Ninth  Nerve :  The  soft  palate  was  normal. 

Twelfth  Nerve :  There  was  no  deviation  in  the  protruded  tongue. 

Sensation:  In  the  upper  extremities,  sensation  was  normal  for  touch  and 
pain.  There  was  no  asterognosis  and  no  loss  of  sense  of  position.  In  the  lower 
extremities  there  was  no  loss  of  sense  of  position  and  no  disturbance  of  sensation. 

Reflexes :  In  the  upper  extremities  the  reflexes  were  equal  and  normal.  In 
the  lower  extremities  the  Achilles  tendon  reflexes  were  prompt  and  equal.  The 
right  patellar  reflex  was  a  trifle  prompter  than  the  left.  There  was  no 
Babinski  sign. 

Cerebellar  Disturbances :  There  was  slight  but  distinct  dysmetria  and  adiado- 
kokinesis  in  the  right  hand.  When  he  wrote  he  did  not  slide  his  right  hand 
along  the  paper  (dyssynergia). 

Gait :  With  his  eyes  open  the  gait  and  station  were  normal ;  with  eyes 
closed,  the  station  was  good  but  in  walking  there  was  a  tendency  toward  deviation 
to  one  side  or  the  other. 

Roentgenogram :  There  was  no  evidence  of  any  sella  deformation.  In  all 
respects  negative. 

The  Wassermann  reaction  of  the  blood  was  a  doubtful  negative.  The  cerebro- 
spinal fluid  was  negative. 

Resume  of  Symptoms:  The  symptoms  were:  deafness  in  the  right  ear,  tinnitus 
in  the  right  ear,  hypesthesia  in  the  right  trigeminal  zone,  facial  paralysis  partial 
(right),  retinal  veins  a  little  larger  than  normal,  dysmetria  of  the  right  upper 
extremity,  dyssynergia  of  the  right  upper  extremity,  adiadokokinesis  of  the  right 
upper  extremity,  patella  reflex  a  trifle  prompter  on  the  right  side  and  deviation 
to  the  right  in  walking. 

Preoperative  Diagnosis :  Acoustic  tumor. 

Operation. — Ether  anesthesia  was  used,  endopharyngeal  method.  A  sub- 
occipital craniectomy  was  performed  with  extirpation  of  the  tumor.  The  bone 
was  removed  from  over  both  cerebellar  hemispheres,  the  occipital  sinus  ligated 
and  the  dural  flap  reflected.  There  was  an  increased  intracranial  pressure,  but 
when  the  fluid  in  the  basal  cistern  escaped,  the  pressure  was  restored  to  within 
normal  limits.  Displacement  of  the  right  cerebellar  hemisphere  disclosed  an 
acoustic  tumor  about  the  size  of  a  grape.  The  tumor  was  bisected  and  removed 
in  segments.  Hemorrhage  from  two  points  was  controlled  with  muscle  grafts. 
Closure  was  made  without  drainage. 

At  the  conclusion  of  the  operation  600  c.c.  of  citrated  blood  was  transfused. 

Postoperative  Course. — The  patient's  convalescence  was  somewhat  prolonged. 
He  was  extremely  apprehensive  throughout.     For  a  long  while  he  complained 
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of  difficulty  in  swallowing  and  would  not  take  solid  food,  although  he  never 
choked  when  taking  liquid  food  as  one  observes  when  there  is  any  disturbance 
of  the  muscles  of  deglutition.  He  complained  also  for  some  time  of  mucus 
collecting  in  the  throat.  But  apart  from  these  symptoms  there  were  no  unusual 
complications. 

Pathologic  Report. — The  tumor  consisted  of  spindle-shaped  cells  having  a 
parallel  arrangement  and  forming  bundles.  The  tumor  contained  a  faiir  amount 
of  connective  tissue  and  some  round  nuclei,  which  were  perhaps  in  part  at 
least  transverse  sections  of  spindle-shaped  nuclei.  The  tumor  was  a  typical 
fibroma  (Dr.  W.  G.  Spiller),  the  characteristic  tumor  of  the  acoustic  nerve. 

Comment. — The  sequence  of  events  in  the  early  history  were  char- 
acteristic of  an  acoustic  tumor.  Of  significance  in  the  diagnosis  was 
the  initial  deafness.  Three  years  before  the  operation  the  patient  noticed 
that  he  was  becoming  deaf  and  for  many  months  this  was  the  only 
symptom.  Then  followed  in  sequence  the  involvement  of  the  sensory 
root  (hypesthesia),  tinnitus  and  the  involvement  of  the  facial  nerve. 
After  tha,t  there  were  evidences  of  disturbance  of  cerebellar  function, 
dysmetria,  dyssynergia,  adiadokokinesis  and  staggering.  The  primal 
disturbance  of  hearing,  antedating  by  so  many  months  any  other  symp- 
tom, either  of  the  cranial  nerves  or  of  the  cerebellum,  was  of  great 
significance  in  the  differentiation  of  angle  tumors,  other  than  those 
originating  in  the  acoustic  nerve  or  of  tumors  of  the  cerebellum  with 
secondary  invasion  of  the  cranial  nerves. 

Up  to  the  time  of  operation  there  had  been  no  obstruction  to  the 
outlet  of  the  ventricles,  hence  the  absence  of  pressure  phenomena. 
Apart  from  a  slight  fulness  of  the  retinal  veins  there  were  none.  The 
absence  of  ventricular  distention  was  observed  at  the  operation,  since 
once  the  fluid  in  the  posterior  fossa  escaped  there  was  no  evidence  of 
pressure,  and  it  was  not  necessary,  therefore,  as  in  many  explorations, 
to  evacuate  the  ventricles.  The  right  hemisphere  was  displaced  without 
any  difficulty  sufficiently  for  the  manipulations  necessary  for  the 
removal  of  the  tumor. 

The  tumor,  as  reported,  was  a  fibroma  and  not  as  in  many  instances 
an  endothelioma.  But  even  though  it  was  a  fibroma,  there  is  a  possibility 
of  recurrence.  These  two  tumors,  fibroma  and  endothelioma,  have 
similar  characteristics ;  each  is  relatively  benign,  but  each  may  recur. 
An  endothelioma  may  recur  as  a  diffuse  process  and  a  fibroma  may 
become  readily  a  spindle  cell  sarcoma  (Spiller). 

The  surgical  problem  was  devoid  of  any  technical  difficulties.  The 
accuracy  of  localization  and  the  character  of  the  tumor  rendered  the 
exposure  of  the  growth  and  its  removal  a  relatively  simple  procedure. 

The  resort  to  blood  transfusion  after  prolonged  intracranial  pro- 
cedures, particularly  after  suboccipital  operations,  we  believe  has  merit. 
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It  has  not  been  our  practice  to  reserve  transfusions  for  those  cases  in 
which  hemorrhage  has  been  profuse.  This  in  itself  constitutes  a  positive 
indication.  But  when  there  has  been  a  prolonged  anesthesia  and  a  pro- 
longed operative  siege  we  find  that  the  reaction  from  these  after  trans- 
fusion is  prompter,  and  the  convalescence  shortened.  From  the  con- 
dition of  the  patient  the  day  after  the  operation,  when  transfusion  has 
been  practiced,  one  would  not  suspect  that  he  had  been  subjected  to 
a  protracted  ordeal  on  the  operating  table  the  day  before.  The  value  of 
blood  transfusion  in  this  particular  field  is  enthusiastically  recognized 
by  all  who  come  in  contact  with  the  patient. 

ABSTRACT    OF    DISCUSSION 

Dr.  Charles  K.  Mills  of  Philadelphia  said  that,  with  regard  to  very  small 
growths,  he  had  had  several  experiences,  one  of  the  growths  being  in  Broca's 
area  and  another  in  the  parietal  region.  The  paper  was  instructive  in  that  it 
supported  the  older  so-called  classic  view  of  aphasia  as  against  the  hypotheses 
of  Marie.  With  regard  to  epilepsia  continua,  Dr.  Mills  said  that  he  had  had 
several  cases,  for  one  of  which  he  had  had  a  cranial-cerebral  operation  over 
the  motor  area  performed  by  Dr.  Frazier.  No  lesion  was  revealed.  Dr.  Mills 
said  he  recalled  that  Dr.  Burr  had,  some  years  ago,  reported  a  case  of 
epilepsia  continua  and  discussed  the  subject  in  a  paper.  Of  course  the  whole 
subject  belongs  to  the  old  and  interesting  field  of  accurate  cerebral  localization. 

Dr.  Mills  remembered  quite  clearly  the  case  to  which  Dr.  Spiller  aljuded, 
in  which  they  had  made  the  diagnosis  of  a  lesion  in  the  facial  cortical  center, 
necropsy  showing  that  the  lesion  was  in  the  cerebellopontile  angle.  Recurring 
facial  spasm  of  moderate  intensity  was  a  striking  feature  in  this  case.  The 
spreading  of  jacksonian  limb  symptoms  in  these  cases  of  cerebellar  pontile 
lesions  was,  Dr.  Mills  thought,  not  difficult  to  explain,  owing  to  the  proximity 
of  the  pyramidal  tracts. 

Dr.  H.  H.  Hoppe  of  Cincinnati  said,  in  connection  with  the  small  tumors  of 
the  psychomotor  area,  that  it  might  be  interesting  to  know  that  at  times  they  are 
tubercles,  which  are  arrested  in  their  growth,  become  calcified  and  may  remain 
latent  for  many  years. 

A  patient  was  brought  into  the  Cincinnati  General  Hospital  with  a  supposed 
stroke  of  apoplexy  on  the  right  side,  sudden  in  onset.  He  died  without  regain- 
ing consciousness.  Necropsy  revealed  a  calcified  mass,  about  the  size  and  shape 
of  a  peanut,  just  below  the  cortex  of  the  rolandic  area  in  the  ascending  frontal 
convolution  on  the  left  side.  The  history  of  the  case,  obtained  from  a  relative, 
disclosed  that  forty  years  before,  the  patient,  when  16  years  of  age,  had  devel- 
oped gradually,  in  the  course  of  several  months,  a  right-sided  weakness  of  the 
body.  He  recovered  from  this  and  for  forty  years  afterward  did  hard 
manual  labor. 

The  pathologic  examination  revealed  that  the  mass  was  a  calcified  tubercle 
surrounded  by  a  cartilaginous  envelope. 

Dr.  Hugh  T.  Patrick  of  Chicago  mentioned  a  case  of  epilepsia  partialis 
continua,  in  a  boy  of  about  10  jears.  The  first  symptom  had  been  intermittent 
shaking  of  the  right  foot.  In  other  words,  it  continued  uninterruptedly  for  a 
while  and  then  stopped  for  a  time.  The  movement  very  much  resembled  that 
of  some  of  the  shakers  with  war  neuroses.    Another  feature  of  it  was  that  it 
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continued  during  sleep.  When  Dr.  Patrick  saw  the  boy  he  was  sound  asleep 
but  the  right  leg  was  in  this  continuous  clonic  spasm.  By  that  time  the  boy 
had  also  developed  typical  jacksonian  fits,  beginning  in  the  right  leg.  The 
shaking  was  interrupted  by  a  more  tonic  spasm,  succeeded  by  a  clonic  spasm 
that  spread  over  the  entire  right  side.  It  was  a  case  of  cortical  tumor  of  the 
left  hemisphere. 

Dr.  William  G.  Spiller  of  Philadelphia  said  he  was  aware  of  the  paper 
written  by  Dr.  Burr,  which  was  published  some  years  after  the  one  by  Dr. 
Martin  and  himself,  and  a  reference  was  made  in  the  paper  by  Dr.  Frazier  and 
himself  to  Dr.  Burr's  paper. 


TUMORS     OF    THE    UPPER    CERVICAL    CORD 

I.    ABRAHAMSOX,     M.D.,    and    M.     GROSSMAN,    M.D. 
NEW     YORK 

A  spinal  cord  tumor  is  a  foreign  body  in  an  inextensile  bony  canal, 
compressing  the  adjacent  structures  which  that  canal  contains  in  the 
order  of  their  compressibility. 

Variations  in  the  pressure  of  the  cerebrospinal  fluid  may  occur 
without  symptoms,  indicating  that  a  considerable  alteration  of  pressure 
may  take  place  within  the  bony  canal  without  detectably  affecting  the 
function  of  the  contained  structures.  But  beyond  a  given  point  increase 
of  that  pressure  is  accompanied  by  diiTuse  pain,  which  is  relieved  by 
withdrawal  of  the  fluid,  and  is,  therefore,  attributable  to  its  pressure. 
This  pain  is  not  a  root  pain ;  it  affects  sections  rather  than  root  areas, 
and  is  probably  of  sympathetic  origin.  In  tumors  of  the  cervical  cord 
this  pain  occurs  in  the  neck  or  over  the  occiput.  This  pain  is  relieved 
by  lying  down,  for  the  pressure  of  the  fluid  increases  with  the  angle  of 
the  vertebral  column  to  the  horizon. 

Besides  such  general  increase  of  intraspinal  pressure,  spinal  tumors 
cause  a  local  increase  of  pressure  at  their  site.  Where  this  local  pres- 
sure occurs  the  structures  are  primarily  affected ;  in  part,  according  to 
their  proximity  to  the  pressure  area,  in  part,  according  to  their  immo- 
bility, and  in  part,  according  to  their  compressibility. 

The  more  immediate  the  application  of  the  pressure  the  greater  the 
compression.  But  to  this  axiom  several  exceptions  must  be  made.  The 
cerebrospinal  fluid  constitutes  a  fluid  protective  system  surrounding  the 
cord.  The  pressure  in  such  a  system  tends  to  equalize  itself  so  long  as 
there  is  fluid  continuity  throughout  the  system.  Local  pressures  of 
extradural  tumors  will  therefore  tend  to  be  diffused  and  minimized, 
until  the  pressure  of  the  tumor  exceeds  the  pressure  of  the  cerebro- 
spinal fluid,  and  obstructs  the  system  at  the  pressure  area. 

When  the  tumor  obstructs  the  system,  the  fluid  below  the  obstruc- 
tion may  decrease  in  quantity  and  increase  in  albumin  content;  it  may 
become  a  low  pressure  fluid  rich  in  albumin  and  may  contain  xanthro- 
chromin. 

Above  the  obstruction  the  fluid  may  accumulate  and  to  such  an 
extent  as  produces  a  secondary  pressure  area  continuous  with  the 
pressure  area  of  the  tumor.  The  existence  of  this  fluid  extension  may 
lead  us  to  errors  of  localization.     Errors  from  this  source  project  the 
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tumor  a  segment  or  more  above  its  site,  toward  the  cranium.  The 
development  and  variabiHty  of  the  upper  level  symptoms  need  to  be 
studied  carefully  if  this  error  is  to  be  avoided. 

To  the  degree  to  which  the  tumor  compresses  the  cord  structures, 
the  cord  structures  compress  the  tumor.  If  the  pressure  of  the  tumor 
be  greater  than  the  resistance  of  the  contents  pressed  on,  these  contents 
are  either  displaced  or  deformed.  The  fluid  contents  of  the  lymphatic 
and  vascular  systems  are  eminently  displaceable.  As  soon  as  the  tumor 
pressure  exceeds  the  lymphatic  pressure  in  the  cord,  the  volume  of  the 
contents  of  the  lymphatics  is  reduced.  In  the  same  way  the  volume  of 
the  capillary,  venule  and  arteriole  contents  of  the  cord  is  decreased. 
Other  things  being  equal,  the  lower  the  pressure  of  the  circulating 
lymph  or  blood,  and  the  thinner  the  containing  wall,  the  less  is  the 
pressure  needed  to  displace  it,  the  less  the  pressure  needed  to  arrest  its 
circulation.  And  when  the  pressure  reaches  the  point  of  arresting  the 
circulation,  sufficiently  to  cause  ischemic  changes  in  the  cord,  signs  of 
such  changes  arise. 

In  arteriosclerotic  cases,  as  well  as  in  cases  of  syphilitic  vascular 
disease,  accompanied  by  low  blood  pressure,  such  changes  tend  to  occur 
early  from  tumor  pressure.  Likewise  when  the  tumor  grows  quickly 
or  extensively  so  that  collateral  circulation  is  imperfectly  established, 
edema,  thrombosis  and  degenerative  changes  afifect  the  compressed 
area.  But  in  slow  growing  tumors  at  vascularly  favorable  sites,  in 
otherwise  healthy  people,  considerable  pressure  may  occur  without 
serious  circulatory  interference. 

In  these  cases  the  absence  of  interference  with  the  circulation  is  due 
at  least  in  part  to  the  mobility  of  the  spinal  cord.  The  primary  local 
effect  of  lateral  pressure  on  the  cord  is  to  distort  the  cord  in  its  long 
axis.  The  degree  of  distortion  which  the  spinal  cord  can  suffer  with- 
out structural  injury,  probably  varies.  It  doubtless  depends  in  part  on 
the  relative  capacity  of  the  vertebral  canal  to  the  volume  of  its  contents. 
But  in  the  process  of  displacement  the  movement  which  at  first  is  free 
soon  entails  tension  on  the  dentate  ligaments  and  other  structures  which 
serve  to  fix  the  cord  and  to  limit  its  mobility.  These  structures  become 
tense  and  are  dragged  on.  Among  such  attachments  we  should  like  to 
signalize  that  in  the  neighborhood  of  the  nerve  roots.  The  nerve  roots 
may  of  course  also  be  directly  implicated  in  the  tumor  growth  or  fall 
within  the  pressure  area.  In  either  case  root  signs  may  occur.  But 
signs  also  arise  from  roots  which  are  not  immediately  related  to  the 
tumor  area,  and  such  signs  are  due  mainly,  I  think,  to  the  dragging  on 
the  roots  in  the  displacement  of  the  cord. 

When  the  fixation  structures  anchor  the  displaced  cord,  the  com- 
pression of  the  cord  itself  begins.  This  point  varies  greatly  with  the 
rate  of  growth  of  the  tumor.     If  the  tumor  grows  slowly,  the  fixation 
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structures  stretch,  and  for  a  long  time  there  may  be  no  other  symptoms 
than  fugitive  root  pains.  Sometimes  the  tissues  adjust  themselves  so 
that  even  root  pains  are  absent.  But  a  time  comes  when  the  contour  of 
the  cord  is  enroached  on,  and  deformity  results ;  the  cord  tends  to 
flatten  at  the  pressure  area.    Then  circulatory  changes  develop. 

We  cannot  too  strongly  insist  on  the  fact  that  these  changes  afifect 
not  segments  but  vascular  areas.  As  the  compression  increases,  even 
the  circulation  in  the  cord  area  contralateral  to  the  tumor  site  may  be 
impeded  to  the  point  of  physiologic  change. 

And  after  all  of  the  displaceable  contents  have  been  displaced, 
giving  rise  in  the  process  to  sensory  and  motor  disturbances,  which  may 
be  conspicuous  by  their  evanescent  character  (for  certain  factors  of  the 
pressure  which  induces  them  are,  as  I  have  mentioned  variable,  and 
the  disturbances  vary  with  them)  ;  when  this  stage  has  passed,  a  more 
permanent  stage  arrives  in  which  the  signs  change  only  for  the  worse 
— the  stage  of  structural  disintegration  of  the  cord. 

It  is  in  this  early  stage  of  what  one  may  call  mechanical  adjustment 
of  the  contents  of  the  vertebral  canal  to  the  intruding  tumor,  that  we 
m.ake  all  our  mistakes  in  diagnosis ;  that  we  mistake  cord  tumors  for 
neuritis  and  rheumatism  and  other  things  which  cord  tumors  use  to 
protect  themselves  from  the  surgeon's  knife.  And  we  whose  business 
it  is  to  discover  the  camouflaged  tumor  pay  tribute  to  its  low  visibility 
by  devising  schemata,  which  are  built,  both  out  of  our  failures  and  out 
of  our  successes  in  detecting  tumors.  If  we  may  change  the  metaphor, 
we  might  confess  for  all  of  us,  that  we  early  cease  to  seek  a  master  key 
to  the  lock  of  the  door  behind  which  the  spinal  cord  tumor  lies  hidden. 
It  is  a  combination  lock.  The  numbers  are  represented  by  the  signs  of 
motor,  sensory  and  autonomic  disturbance.  No  one  sign  is  indis- 
pensably present,  although  several  are  rarely  absent  together.  No  sign 
is  pathognomic,  although  the  concurrence  of  one  from  each  of  several 
groups  is  highly  suggestive.  Yet  it  is  of  vital  importance  to  reach 
certainty  early  while  the  tumor  is  still  operable.  For  if  we  wait  for 
certainty,  until  voluntary  paralysis  occurs,  the  tumor  may  not  then  be 
operable,  or  if  it  can  be  removed,  either  no  benefit  follows  owing  to  the 
permanent  nature  of  the  cord  destruction,  or  acute  softening  ensues 
after  operation  and  brings  death.  These  disasters  occur  especially  in 
tumors  of  the  cervical  cord,  and  in  this  region  also  difficulties  of  early 
diagnosis  abound.  So  we  propose  to  refer  briefly  to  some  of  the  symp- 
toms of  which  we  have  had  experience  in  the  detection  of  cervical  cord 
tumors,  particularly  upper  cervical,  and  to  indicate  especially  such 
combinations  of  symptoms  as  have  given  early  access  to  them. 

Among  the  motor  signs  some  are  due  to  lower  and  some  to  upper 
neuron  lesions.     The  lower  go  through  the  stage  of  irritability  into 
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palsy.  They  thus  differ  in  no  wise  from  analogous  lesions  elsewhere. 
But  the  neck  is  a  region  of  cricks  and  tics  and  rigidities,  which  we 
tend  to  regard  cursory.  Yet  they  may  be  signs  of  tumors.  In  tumors 
irritative  signs  are  usually  on  the  same  side,  and  have  a  root  distribu- 
tion, although  they  may  implicate  isolated  muscles  or  radiate  widely. 
Such  irritative  signs  are  subject  sometimes  to  remarkable  remissions 
and  exacerbations  and  may  be  wholly  absent.  When  suspicious  of  a 
tumor,  it  is  well  to  examine  meticulously  the  several  cervical  roots,  not 
omitting  to  seek  for  signs  of  recurrent  laryngeal,  spinal  accessory  and 
phrenic  involvement. 

Fibrillation,  cramps  or  rigidities  in  the  muscles  of  the  neck  should 
be  carefully  investigated.  Head,  shoulder  and  scapular  attitudes,  if 
abnormal,  should  be  analyzed.  A  laryngoscopic  examination  should 
be  made  and  the  action  of  the  diaphragm  studied  by  means  of  the 
roentgen  ray  and  percussion. 

The  superficial  skin  reflexes,  which  are  in  part  subserved  by  the 
anterior  roots,  may  at  first  be  exaggerated  and  later  diminished  in  root 
pressure.  The  erect  posture,  coughing,  sneezing  and  other  expulsive 
efforts  tend  to  increase  intraspinal  tension.  They  therefore  enhance 
root  irritation  and  may  be  useful  in  identifying  it. 

And  if  the  source  of  the  muscular  disturbance  be  traced  to  a  spinal 
root  or  anterior  horn,  other  signs  corroborative  of  pressure  action  should 
be  sought.  This  is  the  stage  in  which  the  patient  has  a  right  to  expect 
the  detection  of  the  tumor,  for  after  this  stage  paresis  occurs.  Three 
or  more  roots  must  be  implicated  before  marked  weakness  appears. 
Tone  disturbances  precede  the  atrophy  of  the  affected  muscles  and  the 
electrical  changes.  This  weakness  occurs  in  the  muscles  of  the  neck 
or  arms. 

But  even  in  tumors  of  the  anterior  aspect  of  the  cord,  especially  if 
the  tumors  be  soft  and  slow  growing,  the  roots  may  be  displaced  with- 
out evident  interference  with  their  function.  Lower  motor  neuron 
lesions  occur  usually  but  not  invariably  in  tumors  of  the  cervical  cord. 

It  is  likewise  noteworthy  that  extreme  atrophies  sometimes  develop 
in  tumors  which  are  found  to  be  situated  posteriorly — a  phenomenon 
explicable  by  anomalies  of  adjustment  to  pressure. 

When  pressure  on  the  anterior  horn  or  roots  is  detected,  we  can 
sometimes  differentiate  between  these  two  sites.  The  paralysis  tends 
to  follow  earlier  in  tumors  of  the  horn  than  of  the  root.  Fine  fibrillary 
twitching  suggests  horn  involvement,  whereas  myoclonus  and  contrac- 
tures suggest  root.  But  as  I  have  mentioned,  there  may  occasionally 
be  no  lower  motor  neuron  signs. 

All  signs  of  upper  motor  neuron  lesions  in  cord  tumors  tend  to 
become  bilateral.  At  first  they  are  usually  homolateral,  although 
occasionally  heterolateral.     The  initial  sign  of   tract  involvement   is 
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hypertonia  below  the  level  of  the  tumor,  accompanied  by  exaggeration 
of  the  deep  reflexes.  Then  the  superficial  or  skin  reflexes  diminish  or 
disappear.  And  then  voluntary  weakness  occurs.  This  weakness 
usually  appears  first  distally  and  gradually  steals  upward  to  the  level 
of  the  tumor.  The  roentgen  ray  may  reveal  a  supranuclear  implication 
of  the  diaphragm. 

In  high  cervical  tumors  the  palsy,  commonly  at  first  homolateral, 
may  be  flaccid ;  and  if  the  palsy  spreads,  the  flaccidity  remains  greatest 
at  the  site  where  it  first  appeared.  In  this  palsy  there  are  no  fibrillarv 
twitchings  and  no  reaction  of  degeneration.  Sometimes  involuntary 
or  decerebrate  movements  occur  in  the  upper  extremities. 

In  high  cervical  tumors  the  nature,  site,  and  rate  of  growth, 
together  with  the  capacity  for  adjustment  of  the  canal  contents,  may 
give  rise  to  no  tract  lesions,  or  to  lesions  which  develop  with  ful- 
minating rapidity.  And  pressure  conditions  analogously  lead  to 
accentuation  and  mitigation  of  the  pressure  signs.  The  circumstances 
which  increase  intraspinal  tension,  already  enumerated  in  relation  to 
the  motor  root  irritability,  increase  also  the  upper  motor  neuron  signs. 

Besides  motor,  sensory  signs  occur  from  tumor  pressure.  It  is 
needful  to  distinguish  carefully  root  from  tract  pains,  for  the  accurate 
localization  of  the  root  pains  permits  us  to  fix  the  pressure  level,  the 
approximate  tumor  site.  Tract  pains  can  occur  at  diverse  levels  and 
are  false  guides  to  tumor  localization. 

Root  pains  are  usually  homolateral  and  correspond  in  level  with  the 
roots  directly  implicated  or  dragged  on  by  the  tumor.  In  the  upper  cer- 
vical region  tumors  give  rise  to  root  pains  complained  of  in  the  mastoid 
region,  in  the  nape  of  the  neck,  or  in  any  part  of  the  area  between  the 
shoulder  and  the  vertex.  These  early  pains  usually  persist  for  some 
time  before  they  subside.  But  during  this  painful  period  considerable 
changes  in  the  severity  of  the  pain  may  occur.  And  the  pain  passes, 
so  that  if  the  patient  is  not  seen  early,  he  may  not  complain.  Even 
interrogation  discloses  root  pains  in  not  more  than  two  thirds  of  these 
tumor  cases. 

The  absence  of  pain  leads  to  the  surmise  that  the  tumor  is  of  such 
a  nature  and  locality  that  the  spinal  roots  are  neither  compressed  nor 
dragged  on,  in  other  words,  that  the  tumor  is  small  or  the  contents  dis- 
placeable  and  situated  anteriorly  or  between  the  roots.  Then  the  other 
signs  are  reviewed,  to  make  choice  between  the  various  possibilities. 

Objective  sensory  disturbances  may  take  root  or  tract  forms.  In 
the  sensory  root  disturbances  the  qualities  common  to  such  disturbances 
from  other  causes  are  unchanged.  In  the  tract  disturbances  the 
signs  vary  according  to  the  tract  or  tracts  implicated.  As 
with  the  motor,  the  sensory  tract  weakness  begins  usually  distally  and 
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gradually  spreads  upward  to  the  tumor  level.  The  particular  tract 
implicated  depends  on  the  part  of  the  cord  which  the  tumor  compresses. 
Lateral  pressure  gives  rise  to  dissociated  sensory  loss.  Posterior  pres- 
sure affects  the  pain  and  temperature  tracts  later  than  the  ascending 
fibres  which  conduct  the  impulses  which  subserve  posture  and  coordi- 
nation. From  the  nature  and  distribution  of  the  sensory  loss  we  specu- 
late on  the  position  of  the  tumor,  and  particularly  as  to  whether  it  is 
intramedullary  or  extramedullary  in  origin.  Such  speculation  some- 
times permits  a  probable  diagnosis  of  the  tumor  site.  But  extramedul- 
lary tumors  may  as  a  late  manifestation  give  rise  to  intramedullary 
signs ;  and  intramedullary  tumors  may  likewise  give  rise  to  extramedul- 
lary signs.  For  the  pressure  effects  of  the  tumor  may  be  dominated  by 
factors  other  than  the  site  at  which  the  tumor  originated.  In  this  con- 
nection, I  would  emphasize  again  the  influence  of  mobility,  and  espe- 
cially the  consequences  of  the  displaceability  of  the  contents  of  the 
blood  vessels  in  determining  the  site  of  the  lesion. 

In  high  cervical  tumors  the  ascending  fibres  of  the  fifth  nerve  are 
said  to  be  involved  sometimes.  In  two  cases  of  intramedullary  tumors 
compressing  the  spenothalamic  pathways,  I  could  find  signs  of  fifth 
nerve  involvement.    These  cases  were  complicated  by  lesions  higher  up. 

Especially  through  tumors  pressing  on  the  posterior  aspect  of  the 
cervical  cord,  marked  astereognosis  and  ataxia  may  develop,  mainly 
present  in  the  upper  extremities. 

Besides  sensory  and  motor  consequences,  tumor  pressure  of  the 
cervical  cord  may  disturb  the  controlled  autonomic  mechanism  of 
respiration.  This  disturbance  arises  when  the  tumor  pressure  affects 
the  second  and  third  cervical  roots  from  which  the  phrenic  nerve  arises. 
The  disturbance  is  manifested  in  paresis  or  paralysis  of  the  diaphragm, 
following  an  irritative  stage  in  which  singultus,  cough,  dyspnea  or 
vomiting  may  occur.  Percussion  and  roentgen-ray  examination  reveal 
the  amount  of  diaphragmatic  movement.  Oppenheim  detected  the  reac- 
tion of  degeneration  in  the  diaphragm  by  stimulating  the  phrenic  nerve 
in  the  neck,  and  examining  the  effect  on  the  diaphragm  by  means  of  a 
fluoroscopic  screen.  In  supranuclear  phrenic  compression  similar 
respiratory  difficulties  may  occur.  Such  respiratory  signs  are  of  great 
value,  for  although  commonly  they  occur  late,  when  the  stage  of  tetra 
plegia  has  arrived,  sometimes  they  occur  early,  and  may  indeed  precede 
by  a  considerable  interval  all  other  signs  of  cord  compression. 

Another  early  sign,  frequently  the  first  sign  of  cervical  tumor,  is 
bladder  and  rectal  disturbance.  This  is  a  supranuclear  disturbance, 
which  diminishes  voluntary  control  of  the  excretory  sphincters. 
Urination  is  at  first  delayed,  interrupted  and  difficult.  Later  retention 
occurs.  Defecation  is  similarly  affected.  In  both  incontinence  may 
follow  retention. 
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Cervical  tumors  likewise  affect  the  sexual  mechanism.  Sometimes 
priapism  occurs;  sometimes  the  power  both  of  erection  and  of  ejacula- 
tion diminishes  and  may  disppear. 

In  the  uncontrolled  autonomic  system  the  pressure  of  cervical 
tumors  causes  many  disturbances.  Transient  or  permanent  brady- 
cardias, due  to  vagal  irritation,  occur ;  sometimes  a  typical  Stokes 
Adams  syndrome  is  evident,  culminating  in  convulsive  seizures.  Irrita- 
tion of  the  ciliospinal  arc  may  dilate  the  pupil,  widen  the  palpebral 
fissure,  and  cause  exophthalmos  on  the  same  side  as  the  tumor.  And 
this  irritation  may  be  followed  by  paralysis,  manifest  in  miosis  and 
enophthalmos.  Irritation  of  the  vasomotor  and  secretory  nerves  of 
the  face  by  cervical  tumors  may  produce  heat,  redness  and  hyper- 
hidrosis,  *paraIysis-cold,  cyanosis  and  anhidrosis. 

In  addition  to  these  signs,  hyperthermia  and  hypothermia  are 
occasionally  noted.     Nystagmus  may  be  observed. 

If  the  cervical  tumor  be  situated  at  the  uppermost  segments,  papill- 
edema may  be  found.  Such  tumors  lie  within  the  foramen  magnum  or 
the  fluid  accumulation  above  them  extends  their  pressure  effects  into 
the  cranial  cavity. 

In  diagnosing  a  spinal  cord  tumor,  we  have  three  primary  prob- 
lems: (1)  the  detection  of  the  pressure  it  causes,  (2)  the  localization 
of  the  level  of  that  pressure,  and  (3)  the  situation  of  the  tumor  at  that 
level.  As  evidence  of  intraspinal  pressure,  the  tension  of  the  cerebro- 
spinal fluid  is  valuable  and  its  composition  also.  I  have  already 
referred  to  them.  I  would  like  to  emphasize  the  dangers  of  spinal 
puncture  in  tumor  cases.  Death  may  immediately  follow  the  with- 
drawal of  spinal  fluid  in  tumor  cases,  or  acute  swelling  or  hemorrhage 
may  be  induced  in  the  tumor,  giving  rise  to  tetraplegia.  So  this  aid 
must  be  used  sparingly  and  cautiously  in  diagnosis.  The  initial  sign  of 
the  cervical  tumor  may  be  a  sphincter,  sensory,  motor  or  respiratory 
disturbance.  The  characters  of  these  several  disturbances  have  been 
briefly  outlined.  The  presence  of  any  one  of  these  leads  to  the  exam- 
ination and  discovery  of  its  characters.  Thence  we  establish  one  of  the 
combination  numbers  which  leads  us  to  the  search  for  the  others.  A 
sphincter  lesion  with  cervical  root  pains  with  or  without  motor  signs 
raises  the  presumption  of  the  presence  of  a  cervical  cord  tumor.  Like- 
wise, a  characteristic  respiratory  disturbance  with  phrenic  implication, 
with  or  without  sensory  signs,  leads  to  the  search  for  vagal  or  cilio- 
spinal, or  motor  disturbance,  and  the  finding  of  any  one  of  these 
again  raises  the  presumption  of  a  cervical  tumor.  And  so  we  proceed, 
from  the  suggestive  sign  to  the  corroborative.  And  remembering 
always  that  the  presence  of  no  single  sign  is  essential,  we  establish  the 
presence  of  the  tumor  and  look  for  root  signs,  either  motor  or  sensory. 
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to  locate  its  level.  Having  fixed  the  level,  we  next  seek  to  infer  the  site 
of  the  tumor  with  reference  to  the  various  aspects  of  the  cord,  by 
deducing  the  cord  area  compressed  from  the  symptoms  of  the  com- 
pression. At  the  same  time  we  may  reach  some  appreciation  of  the 
size  of  the  tumor.  Then  from  the  history  of  the  development  of  the 
symptoms,  we  speculate  on  the  nature  and  rate  of  growth  of  the  tumor. 
In  all  this,  we  are  interpreting  in  terms  of  tumor  qualities,  the  pres- 
sure exerted  by  a  foreign  body  in  an  inextensile  canal  on  contents  of 
varying  mobility  and  fixation.  The  accuracy  of  our  interpretation 
depends  on  the  careful  and  just  weighing  of  all  the  discoverable  evi- 
dence; and  after  that,  there  still  remains  to  keep  us  humble  before 
cervical  tumors,  the  fallibility  of  our  individual  judgment. 

The  following  cases  will  illustrate  many  of  the  points  discussed  in 
the  body  of  the  paper. 

REPORT     OF     CASES 

The  following  cases  will  illustrate  many  of  the  points  discussed  in  the 
bod}'  of  the  paper. 

Case  1. — History. — F.  C,  a  Russian  housewife,  entered  the  Montefiore  Hos- 
pital, March,  1900.  Her  family  and  past  history  have  no  bearing  on  her 
present  illness.  Two  and  one  half  years  ago  the  patient  began  to  suffer  from 
severe  neuralgic  pains  over  the  left  mastoid  and  occipital  region.  These  pains 
were  intermittent  and  after  persisting  for  a  few  months  disappeared.  She 
then  began  to  have  numbness  and  slight  weakness  in  the  left  lower  extremity. 
Six  months  before  admission  here  her  left  leg  became  stiff  and  she  began  to 
have  difficulty  in  walking.  Soon  after  the  right  lower  extremity  became  stiff 
and  weak.  Three  months  before  admission,  the  left  upper  extremity  became 
weak,  and  one  month  later  the  right  arm  became  involved.  There  was  some 
difficulty  in  her  bladder  control  (partial  retention).  She  also  began  to  have 
difficulty  in  respiration. 

Physical  Examination. — The  patient  was  bedridden.  There  was  a  complete 
quadraplegia,  and  only  slight  movement  of  the  head  was  possible.  The  breath- 
ing was  labored  and  at  times  agonal.  The  movement  of  the  diaphragm  was 
limited.  The  pupils  were  equal  and  regular,  and  reacted  to  light  and  con- 
vergence. There  was  nystagmus  in  the  lateral  planes.  The  fundi  were  normal. 
The  other  cranial  nerves  were  normal.  The  upper  extremities  showed  a 
generalized  atrophy.  There  were  no  fibrillary  tremors.  The  deep  reflexes  were 
exaggerated  on  both  sides.  The  abdominal  reflexes  were  not  elicited.  The 
lower  extremities  were  extremely  spastic.  Intense  bilbilateral  pyramidal  signs 
were  present.  Sensory  disturbances  were  most  marked  on  the  right  side  and 
involved,  mainly,  pain  and  temperature  (Chart  1).  An  extramedullary  tumor 
of  the  cord  at  the  level  of  C.S  was  suspected. 

Operation. — Under  local  anesthesia  Dr.  J.  Erdman  operated  over  this  area, 
but  no  tumor  was  found.  The  patient  died  of  respiratory  paralysis  about 
ten  weeks  after  entering  the  hospital.  Necropsy  revealed  a  neuroma  of  the 
left  occipital  nerve.  It  extended  anteriorly  into  the  foramen  magnum.  It  was 
attached  by  a  frail  pedicle  and  compressed  the  upper  three  cervical  segments. 
Had  the  neuralgic  pains  along  the  course  of  the  left  occipital  nerve  been 
properly  evaluated  in  localization,  the  tumor  would  have  been  found  at 
operation. 
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Case  2. — History. — I.  L.,  Aged  50  years,  a  Russian,  a  carpenter,  a  widower, 
first  seen  September,  1909,  died  July,  1910.  His  family  and  past  history  were 
negative.  At  the  age  of  18  he  fell  from  a  scaffold.  He  landed  on  his  head  and 
lost  consciousness  for  about  half  an  hour.  He  remained  in  bed  for  six 
months,  being  unable  to  move  his  head.  The  condition  was  diagnosed  as 
dislocation  of  the  neck.  Thirteen  years  ago  he  again  fell  from  a  ladder,  having 
been  well  during  the  interval  since  his  first  injury.  Four  or  five  months 
following  the  second  accident,  while  at  work,  he  suddenly  felt  marked  weakness 


Chart  1. — Touch  and  thermal   disturbances   in   same  areas. 


in  both  hands  and  in  the  right  leg.  He  lost  sensation  in  the  affected  parts. 
He  stated,  however,  that  one  year  before  his  second  injury,  he  noticed  that  the 
right  index,  middle  and  ring  finger  felt  as  if  they  were  frozen.  This  sensation 
also  extended  to  a  lesser  degree  over  the  right  arm  and  right  side  of  the  chest. 
It  disappeared  in  a  few  months.  Shortly  after  his  second  fall  he  began  to 
have  girdle  sensation  about  the  waist,  paresthesia  in  both  legs,  more  marked 
on  the  right  side.  He  also  became  impotent.  Sensation  in  the  right  hand 
became  impaired,  and  he  began  to  walk  with  a  spastic  gait.  Eight  years 
ago  he  again  fell  from  a  ladder;  he  landed  on  his  feet.  He  felt  a  sensation 
of  heaviness  in  both  feet.    He  could  not  walk  or  sit  down.     A  few  hours  later 
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he  was  able  to  walk  with  difficulty,  and  felt  as  if  he  were  walking  on  carpet. 
He  had  a  sensation  of  a  tight  band  around  his  abdomen.  He  became  incon- 
tinent. He  remained  in  bed  for  ten  months  and  gradually  improved.  One 
year  ago  he  slipped  on  the  ice  and  struck  his  right  hip.  He  could  not  sit 
down  or  move  his  right  side.  He  lost  control  of  his  bladder  and  rectum. 
He  has  a  sensation  of  tightness  about  the  chest.  He  has  paresthesia  in  the 
right  leg.  He  suffers  occasionally  from  priapism.  He  also  complains  of  weak- 
ness in  both  arms,  more  marked  on  the  right  side. 


Chart  2. — Deep  muscle  sense  disturbed  in  right  hand. 

Physical  Examination. — The  patient  was  a  well  nourished  man.  His 
musculature  was  poorly  developed.  The  left  pupil  was  irregular;  both  were 
equal;  the  right  was  somewhat  sluggish  to  light.  Accommodation  and  con- 
vergence reaction  were  good.  The  other  cranial  nerves  and  the  fundi  were 
normal.  The  gross  motor  power  was  fairly  good  in  the  upper  extremities, 
being  slightly  weaker  on  the  right  side.  In  the  lower  extremities  the  left  was 
fair,  while  the  right  was  poor.  The  deep  reflexes  were  present  and  active  on 
both  sides,  the  right  more  so  than  the  left,  in  both  the  upper  and  lower 
extremities.  The  abdominal  reflexes  were  not  obtained.  The  cremasterics 
were  present.    There  was  bilateral  inexhaustible  ankle  clonus  and  the  Babinski 
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sign  was  present.  The  sensory  changes  arc  shown  in  Chart  2.  There  was 
decided  wasting  of  the  muscles  of  the  right  arm  and  small  muscles  of  the 
right  hand. 

Course  of  Disease. — About  eight  months  after  he  entered  the  hospital,  while 
being  put  to  bed  by  an  orderly,  the  patient's  head  was  bent  so  that  the  neck 
was  put  on  a  stretch.  Immediately  following  this  the  patient  felt  very  weak, 
could  not  speak  for  a  few  minutes,  and  was  unable  to  move  any  of  his 
extremities.    He  remained  in  bed  for  about  two  months.  He  developed  bedsores, 


Chart  3. — Sense  of  touch  is  diminished  over  the  same  area  as  that  in  which 
there  is  hypalgesia. 


became  septic  and  died.  Postmortem  examination  showed  a  fracture  disloca- 
tion of  the  odentoid  process,  a  new  articulation  having  been  formed,  and  a 
purulent  meningitis. 

Case  3. — History. — D.  C,  aged  37,  married,  an  Italian,  came  under  observa- 
tion Jan.  7,  1911.  His  family  and  past  history  have  no  bearing  on  his  present 
condition ;  He  is  married  and  has  two  healthy  children.  His  wife  has  had 
no  miscarriages.     He  uses  tobacco  excessively. 

About  thirteen  months  ago  he  began  to  have  a  sensation  of  numbness  on  the 
left  side  of  his  face;  this  numbness  gradually  extended  and  involved  the  head. 
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neck  and  upper  extremity.  Shortly  after  he  began  to  have  weakness  in  his  left 
arm.  For  the  past  twelve  months  he  has  had  shooting  pain  in  the  left  side  of 
his  face  and  left  arm;  For  the  past  six  months  he  has  had  increasing  difficulty 
in  walking.  His  feet  feel  as  if  they  were  wooden.  He  feels  as  if  something 
were  creeping  up  and  down  his  upper  and  lower  extremities.  His  right  arm  has 
also  progressively  become  weaker.  For  the  last  two  months  he  has  been 
impotent.  He  has  had  constipation  for  the  last  three  weeks.  He  has  no  diffi- 
culty in  bladder  control. 

Physical  Examination. — The  patient  is  a  large,  well  nourished  man.  He 
walks  with  a  spastic  gait.  His  left  arm  is  held  in  a  hemiplegic  attitude.  The 
fundi  and  visual  fields  are  normal.  His  eye  movements  are  normal  in  all 
directions.  The  motor  fifth  is  normal ;  sensory  fifth  shows  slight  diminution  of 
touch,  pain  and  temperature  on  the  left  side ;  the  corneal  reflex  is  diminished 
on  the  left  side.  There  is  slight  left  facial  inequality  and  a  slight  diminution 
of  hearing  on  the  right  side.  Speech  is  not  disturbed.  There  is  marked  atrophy 
of  the  left  trapezius  and  sternomastoid  muscles,  and  atrophy  in  the  muscles  of 
the  shoulder  girdle.  The  patient  cannot  raise  the  left  arm  at  the  shoulder.  There 
is  marked  spasticity  in  the  left  arm,  with  marked  atrophy  of  all  of  the  muscles. 
The  deep  reflexes  are  more  active  and  greatly  increased  on  the  left  side.  Muscle 
irritability  is  increased.  There  is  no  weakness  or  atrophy  in  the  muscles  of 
the  trunk'.  The  abdominal  reflexes  are  diminished  on  the  left  side.  There 
is  no  atrophy  in  the  muscles  of  the  lower  extremities.  The  muscle  tone  is 
increased  more  on  the  left  side.  The  deep  reflexes  are  lively,  the  left  being 
greater  than  the  right.  Ankle  clonus  and  a  well  defined  Babinski  sign  were 
elicited  on  the  left  side,  and  a  doubtful  Babinski  phenomenon  was  present  on 
the  right   side.     Sensory  disturbances  were   found   as   illustrated   in   Chart  3. 

The  blood  Wassermann  reaction  was  negative.  Eight  c.c.  of  spinal  fluid 
were  obtained.  The  globulin  content  was  normal,  and  the  Wassermann  reac- 
tion was  negative.  The  roentgen-ray  examination  was  negative.  The  electrical 
responses  were  less  vigorous  on  the  left  side,  but  no  reaction  of  degeneration 
was  obtained. 

Cause. — At  operation  an  intramedullary  tumor  was  found  at  the  level  of 
C.  3,  extending  upward.  The  patient  died  of  respiratory  paralysis  three  days 
after  the  operation.  Postmortem  examination  showed  that  the  tumor  extended 
into  the  medulla. 

Case  4. — History. — E.  G.,  aged  52,  a  Russian  widow,  was  admitted  March  21, 
1913  and  died  June  6,  1914.     Her  family  and  past  history  were  negative. 

Fifteen  months  ago  the  patient  began  to  suffer  from  severe  temporal 
headaches.  These  headaches  were  intermittent  in  character.  Six  months  ago 
the  right  arm  and  hand  became  painful  and  swollen  and  gradual  loss  of  power 
was  noticed.  Four  months  ago  the  right  leg  gradually  became  weaker.  For 
the  last  two  months  the  left  arm  and  hand  have  also  become  weak  and  at 
times  become  swollen  and  painful.  For  the  past  few  months  the  patient  has 
complained   of  precordial   pain  and  has   suffered   from  dyspnea. 

Physical  Examination. — The  patient  is  a  poorly  nourished  woman.  She  is 
unable  to  stand  or  walk.  Slight  dyspnea  is  present.  Her  pupils  are  equal  and 
regular  and  react  promptly  to  light,  convergence  and  accommodation.  The 
fundi  and  other  cranial  nerves  are  normal.  There  is  marked  weakness  in  both 
the  upper  and  lower  extremities.  On  the  right  side  the  paralysis  is  almost 
complete.  The  tone  is  diminished  on  both  sides.  The  deep  reflexes  of  the 
upper  extremities  and  the  abdominal  reflexes  are  not  elicited.     The  right  knee 
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jerk  is  more  active  than  the  left.  Ankle  clonus  is  present  on  the  right  side. 
The  left  achillis  reflex  was  not  elicited.  The  Babinski  response  was  obtained 
on  the  right  side.     The  sensory  changes  are  shown  in  Chart  4. 

Course. — The  patient  died  on  June  6,  1914.  At  necrops\-  an  intramedullary 
neoplasm  in  the  upper  cervical  region  was  found.  It  was  reported  to  be  a 
glio-sarcoma. 

Case  5. — History.— h.  B.,  aged  24,  came  under  observation  Oct.  2,  1914. 
The   family  and   past   history  have  no  bearing  on   the  patient's   present   illness. 
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Chart  4. 


About  two  years  ago  he  began  to  complain  of  epigastric  pressure  and  a 
feeling  of  fullness  soon  after  eating  his  meals.  He  was  nauseated  but  never 
vomited.  These  gastric  symptoms  persisted  up  to  the  time  he  came  under  obser- 
vation. In  April,  1914,  the  patient  began  to  complain  of  sticking  pains  over  the 
right  acromioclavicular  region.  This  pain  gradually  extended  and  within  four 
weeks  the  interscapular  region  and  the  right  shoulder  were  involved.  The  pains 
were  severe  and  still  persist.  Six  weeks  ago  the  patient  noticed  that  when  his 
bowels  moved  the  pain  extended  to  the  small  of  his  back  on  the  left  side 
and  radiated  to  the  left  iliac   region.     He  had  difficulty   in  passing  his   stool. 
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When  standing,  the  patient  complained  of  a  sticking  pain  in  the  inner  part 
of  his  right  thigh,  and  sometimes  a  less  severe  pain  in  his  left  thigh.  For 
the  last  six  weeks  there  had  been  a  feeling  of  heaviness  in  the  right  forearm 
below  the  elbow.  The  right  had  became  swollen  at  times,  and  the  power  has 
greatly  diminished  in  it.  He  did  not  recognize  objects  placed  in  the  right 
hand.  His  feeling  was  diminished  and  he  had  a  sensation  of  coldness  in  the 
right  upper  extremity.  He  had  cramps  in  the  muscles  of  the  left  hand.  On 
account  of  pains  in  his  thighs,  he  had  not  walked  for  the  last  six  weeks.  He 
had  difficulty  in  raising  himself  from  a  recumbent  to  a  sitting  position.  He 
complained  of  a  sensation  of  coldness  in  his  spine  from  the  upper  dorsal  to 
the  sacral  region.  He  had  lost  15  pounds  in  the  past  nine  months.  His 
bladder  control  had  not  been  disturbed. 

Physical  Examination. — The  patient  is  a  fairly  well  developed  and  well 
nourished  man.  He  walks  with  a  spastic  ataxic  gait,  worse  on  the  right  side. 
His  head  is  held  rigidly.  His  pupils  are  equal,  regular  and  react  promptly 
to  light  and  convergence.  There  is  a  nystagmoid  movement  present  on  look- 
ing in  the  extreme  lateral  planes.  There  is  a  slight  facial  asymmetry.  The 
jaw  deviates  to  the  right,  and  there  is  weakness  of  the  right  temporal  and 
masseter  muscles.  The  fundi  and  other  cranial  nerves  are  normal.  There  is 
marked  .wasting  of  the  shoulder  girdle  muscles  on  both  sides,  also  in  both 
pectorals  and  the  intrinsic  muscles  of  both  hands,  more  marked  on  the  right 
side.  The  deep  "reflexes  at  the  elbow  and  wrist  are  present  and  more  active  on 
the  right  side.  There  are  fibrillary  tremors  in  the  muscles  of  the  right  arm. 
The  upper  abdominals  are  present,  the  middle  are  less  active,  while  the  lower 
ones  are  not  elicited.  The  lower  extremities  are  spastic,  the  muscles  are 
hypertonic,  and  the  deep  reflexes  are  exaggerated,  the  right  being  greater  than 
the  left.  No  ankle  clonus  was  obtained,  but  the  bilateral  Babinski  was  elicited. 
Muscle  power  is  diminished  in  the  right  arm  and  leg.  The  head  is  held  rigidly, 
but  can  be  moved  in  all  directions.  The  sensory  disturbances  are  shown  in 
Chart  5. 

The  blood  Wassermann  reaction  was  negative.  The  first  lumbar  puncture 
showed  a  clear  spinal  fluid.  The  second  was  lemon  colored,  and  was  under 
considerable  pressure.  The  Wassermann  reaction  was  negative.  Roentgen- 
ray  examination  of  the  spine  was  negative.  Electrical  reaction  of  the  muscles 
did  not  show  any  reaction  of  degeneration. 

Operation. — At  operation  a  tumor  was  removed  from  the  posterior  surface 
of  the  cord.  It  was  extramedullary,  intradural  and  extended  from  the 
foramen  magnum  to  below   C.  6,  which   was  the   lower   lamina  removed. 

Cask  6. — History. — F.  G.,  aged  60,  came  under  observation  April  30,  1917. 
Her  family  and  past  history  have  no  bearing  on  her  present  condition.  She 
has  been  married  for  the  last  thirty-four  years,  and  has  six  children  living 
and  well  at  the  present  time.  Three  years  ago  she  suffered  from  an  acute 
attack  of  pain  on  the  right  side  of  her  neck  and  in  the  occipital  region ;  this 
pain  lasted  for  three  weeks  and  has  not  recurred  up  to  the  time  of  the  onset 
of  her  present  illness. 

In  November,  1916,  about  six  months  before  the  patient  came  under  obser- 
vation, she  began  to  have  pain  in  the  neck  and  in  the  occipital  region  on  the 
right  side.  She  next  noticed  that  her  right  arm  felt  numb,  and  that  it  was 
progressively  getting  weaker.  About  two  months  after  the  onset  of  her 
illness  she  suffered  from  bladder  disturbance  for  which  she  had  to  be  catheter- 
ized    for    one    week.      During    the    next    month    she    suffered    from    "drawing 
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pains"  over  the  entire  body,  followed  by  a  feeling  of  stiflfness  and  a  smothering 
sensation  in  the  chest.  At  the  same  time  she  began  to  feel  numb  over  the 
entire  body,  most  marked  in  the  right  arm  and  in  the  trunk.  About  the 
middle  of  March  the  right  arm  had  become  completely  paralyzed,  and  she 
noticed  that  her  left  arm  began  to  get  weak.  This  weakness  has  also  become 
progressively  worse.  For  the  past  month  she  has  had  to  be  catheterized.  The 
pain  in  her  neck  and  in  the  occipital  region  has  become  constant  and  boring 
in  character,  with  occasional  sensations  of  numbness  over  the  neck  and  occiput. 
Since  January  she  has  not  been  able  to  stand  on  account  of  weakness  in  her 


Chart   5. — Temperature   sense   disturbed   over   area   of  pain    disturbance. 


legs.  Since  the  onset  of  her  illness  she  has  lost  40  pounds  in  weight.  Her 
bowels  are  regular.  She  sleeps  well.  She  has  become  anxious,  fearful,  timid, 
apprehensive  and  very  irritable. 

Physical  Examination. — The  patient  is  a  well  nourished  and  rather  obese 
woman.  She  is  unable  to  stand  or  walk.  She  lies  in  bed  without  moving  the 
head  or  body  because  of  pain.  Her  left  pupil  is  larger  than  the  right,  both 
are  regular  and  react  promptly  to  light  and  convergence.  The  fundi  are 
normal.  Other  cranial  nerves  are  intact.  There  is  marked  weakness  in  both 
upper  extremities ;  in  the  right  arm  only  flexion  and  extension  to  a  slight 
degree   is   possible.     The  grip   on   the   left  side   is   poor   and   nil   on   the   right 
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side.  The  deep  reflexes  at  the  wrist  and  elbow  are  present  and  about  equally 
active  on  both  sides.  Deep  muscle  sensibility  is  lost  on  the  right  side.  The 
abdominals  were  not  elicited,  possibly  on  account  of  flabbiness  of  the  abdominal 
wall.  The  lower  extremities  show  moderate  spasticity  and  atrophy  in  some 
of  the  muscles.  The  muscle  power  is  fair.  All  signs  are  more  marked  on 
the  right  side.  The  knee  jerks  are  exaggerated  on  both  sides,  while  the 
ankle  jerks  are  very  much  less  active  but  equal  on  both  sides.  There  is  no 
ankle   clonus,   but   a   suggestive   Babinski   response   was   obtained   on   the   right 


Chart  6. — Temperature  disturbed  over  entire  area. 
is  lost  in  both  hands. 


Deep  muscle  sensibility 


side.  There  is  marked  tenderness  to  percussion  and  deep  pressure  over  spines 
of  C.  2,  C.  3,  C.  4,  cervical  vertebrae.  The  sensory  changes  are  illustrated  in 
Chart  6. 

Her  blood  Wassermann  reaction  was  negative.  The  spinal  fluid  showed  a 
cell  count  of  2  cells ;  the  globulin  was  normal  and  the  Wassermann  reaction 
was  negative.     The  roentgenogram  of  the  spine  was  negative. 

Operation. — At  operation  a  large  cyst  was  found  impinging  on  the  upper 
part  of  the  cord  and  extending  into  the  posterior  fossa.  It  was  evacuated,  and 
at  a  later  date  two  dermoid  cysts  were  removed  from  the  posterior  fossa. 
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Case  7. — History. — I.  B.,  aged  14,  a  citizen  of  the  United  States,  entered  the 
hospital  Dec.  27,  1920.  His  family  history  was  negative.  He  had  measles  at 
the  age  of  3  years ;  scarlet  fever  at  the  age  of  4,  diphtheria  at  the  age  of  6, 
and  chicken-pox  at  the  age  of  10.  On  account  of  poor  physical  development 
the  patient  was  sent  to  camp  in  October,  1918.  In  June,  1919,  he  returned. 
A  few  days  later  he  lost  control  of  his  bowels.  He  worried  a  great  deal  about 
it  and  refused  to  leave  his  home  that  summer.  In  September,  while  at  school, 
he   again   lost   control   of   his   bowels   and   noticed   that   there  was  urgency  in 


Chart   7. — Temperature    sense   disturbed  over   area    of   pain   disturbance. 


micturition.  He  also  noticed  that  he  was  gradually  losing  power  in  all  of  his 
extremities.  This  weakness  was  more  marked  in  the  lower  extremities.  His 
knees  turned  in  and  he  walked  on  the  borders  of  his  feet.  Owing  to  the 
urgency  of  micturition  and  the  uncertain  rectal  control  he  had  to  leave  school. 
The  weakness  in  his  extremities  gradually  became  worse.  In  July,  1920,  he 
began  to  have  marked  dyspnea.  He  also  noticed  that  his  hands  became  stiff, 
and  that  he  occasional!}-  had  jerking  movements  in  the  legs.  There  was 
occasionally  priapism  just  before  passing  his  urine,  or  sometimes  by  mere 
handling  in  the  act  of  micturition.  Nocturia,  but  no  definite  polyuria,  was 
present. 
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Physical  Examination. — The  patient  is  pale,  poorly  nourished,  and  chair 
ridden.  There  is  a  slight  torticollis,  the  head  being  tilted  toward  the  right, 
and  the  chin  pointed  toward  the  left  shoulder.  The  respiratory  movements 
are  performed  with  the  aid  of  the  accessory  respiratory  muscles,  and  are 
jerky  and  spasmodic  in  character.  Occasionally  there  is  a  deep  sighing 
respiration.  The  head  shows  evdence  of  an  old  hydrocephalus.  The  pupils 
are  equal,  regular  and  react  promptly  to  light  and  convergence.  There  is  a 
slight  nystagmoid  movement  in  both  lateral  planes,  especially  marked  on  look- 


Chart  8. — Thermal  sensibility  altered  in  areas  in  which  there  is  hypalgesia. 


ing  to  the  left.  The  fundi  are  normal.  With  the  exception  of  the  torticollis 
on  the  right  side  all  the  other  cranial  nerves  are  normal.  Both  upper 
extremities  show  marked  weakness,  the  left  more  than  the  right.  The  left 
arm  is  rigid  and  shows  the  cog-wheel  phenomenon.  Muscle  tone  is  increased 
on  the  left  side.  There  is  no  distinct  atrophy,  tremor  or  ataxia.  The  deep 
reflexes  of  the  upper  extremities  are  increased  on  both  sides  and  are  slightly 
more  active  on  the  left  than  on  the  right  side.  The  abdominals  are  present 
on    both    sides    and    somewhat    more    active    on    the    right    side.      Both    lower 
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extremities  show  some  diminution  in  power.  The  knee  and  ankle  reflexes  are 
lively  on  both  sides,  the  left  being  more  so  than  the  right,  .\nkle  clonus,  the 
Babinski  sign  and  its  modifications  are  present  on  both  sides.  There  is  tender- 
ness to  pressure  over  the  spines  of  CI,  C2.  and  C3  cervical  vertebrae.  Sensory 
disturbances  as  in  Chart  7. 

Operation. — Operation  was  suggested  but  consent  was  refused.  The  patient 
gradually  grew  weaker,  decubitis  developed.  He  died  suddenly  of  respiratory 
paralysis  about  three  months  after  admission  to  the  hospital.  At  postmortem 
examination  an  osteoma  of  the  odontoid  was  found. 

C.A.SE  8. — History. — F.  S.  entered  the  hospital  Jan.  4,  1921.  Her  family  and 
past  history  have  no  bearing  on  her  present  illness.  About  one  and  one-half 
years  ago  the  patient  began  to  have  pain  in  the  occipital  region.  This  pain 
was  sharp  and  cramplike  and  radiated  up  toward  both  ears.  Following  this 
she  noticed  a  sensation  as  if  something  was  pressing  downward  on  her  head. 
When  lying  on  a  pillow  she  states  that  she  felt  as  if  she  were  lying  on  a  stone. 
About  this  time  she  noticed  that  her  right  arm  and  right  leg  became  weaker 
and  that  she  would  drop  things  from  her  right  hand.  Her  symptoms  gradually 
grew  worse.  About  four  months  ago  she  began  to  have  difficulty  in  urination. 
She  would  have  frequent  desire  but  was  unable  to  void  her  urine.  She 
became  obstinately  constipated.  Gradually  the  left  side  became  involved.  She 
began  to  suffer  from  drawing  sensations  in  all  her  extremities. 

Physical  Examination  (by  Dr.  Abrahamson). — The  patient  is  a  well 
nourished  woman.  She  cannot  stand  or  walk  on  account  of  weakness  and 
extreme  spasticity  of  her  lower  extremities.  Her  pupils  are  equal  and  regular 
and  react  promptly  to  light  and  convergence.  The  fundi  are  normal.  There 
is  a  marked  nystagnus  in  both  lateral  planes.  The  sensory  and  motor  branches 
of  the  fifth  nerve  are  normal.  The  facial  enervation  is  equal  on  both  sides. 
The  tongue  deviates  slightly  to  the  right  and  shows  some  fibrillation.  The 
jaw  reflex  is  lively.  Pharyngeal  anesthesia  is  present.  There  is  wasting  of  the 
left  sternomastoid  and  trapezius  muscles.  The  neck  is  held  rigid,  and  there 
is  tenderness  to  percussion  and  deep  pressure  over  the  upper  cervical  spine. 
The  movement  of  the  head  is  limited ;  at  times  there  is  some  retraction  and 
tendency  to  cephaloptosis.  The  breathing  is  labored  and  diaphragmatic,  and 
at  times  tends  to  be  agonal  in  character.  There  is  weakness  of  both  upper 
extremities,  the  right  greater  than  the  left.  There  are  no  atrophies ;  the  tonus 
is  increased  in  the  arms,  but  the  hands  and  wrists  are  more  flaccid.  The 
deep  reflexes  at  the  shoulder,  elbow  and  wrist  are  exaggerated  on  both  sides. 
The  abdominal  reflexes  were  not  elicited.  There  is  marked  spasticity  of  the 
lower  extremities.  No  atrophy  is  present  in  any  of  the  muscles.  The  knee 
and  ankle  clonus  are  present.  The  bilateral  Babinski  sign  with  all  its  modifica- 
tions was  elicited.  Sensory  examination  revealed  an  area  of  hyperalgesia 
over  C.  1  and  C.  2.  Below  this  disturbance  in  pain  ad  temperature  is  most 
marked  on  the  left  side,  with  a  maximum  disturbance  in  the  sacral  and  lumbar 
region  (Chart  8).  The  diagnosis  of  extramedullary  tumor  on  the  right  side 
at  the  level  of  C.  2  and  C.  3  was  made. 

Operation. — Under  local  anesthesia  the  patient  was  operated  on  by  Dr.  H. 
Xeuhof.  An  extramedullary  tumor  was  found  pressing  on  the  upper  cervical 
cord  and  extending  into  the  posterior  fossa.  The  patient  died  four  hours 
later  of  respiratory  paralysis. 


168  /.    ABRAHAMSON—M.    GROSSMAN 

BIBLIOGRAPHY 

Barbe,  A.:    Progres  med.  35:40-41,  1920. 

Beckman,  E.  H. :    Journal-Lancet  37:35-42,   (Jan.  15)    1917. 

Bing,  R.,  and  Bircher,  E. :  Deutsch.  Ztschr.  f.  Chir.  98:258-276,  1909. 

Chabrol,  E. :    Encephale,   Paris  3:403-437,   1908. 

Chiappori,  R. :    Prensa  med.  Argentina  3:91-93,   1916-1917. 

Dustin:   J.  de  med.  de  Bruxelles  14:747-748,  1509. 

Faure-Beaulieu :    Rev.  Neurol.  23:948-953,   1916. 

Fabritius,  H.:    Arbeit,  a.  d.  path.  Inst.  d.  Univ.  Helsingford  3:17-56,  1910. 

Fabritius,  H. :    Monats.   f.   Psychiat.  u.  Neurol.,  Berlin  31:16-29,  1912. 

Gerstman,  J.:    Jahrb.  f.  Psychiat.  u.  Neurol,  Leipzig  38:333-346,   1917-1918. 

Guibal:    Rev.  de  chir.  42:815-850,  1910. 

Heath,    P.    M. :     Proc.    Roy.    Soc.    Med.    Lond.    4:    1910-1911.    Sect.    Stud.    Dis. 

Child.,  p.  105. 
Henneberg:    Berl.  Klin.  Wchnschr.  55:774,  1918. 
Jumentie,  J.:    Montpel.  Med.  39:916,  1917. 
Kirmisson:    Med.  mod.  20:298,  1909. 

Klessens,  J.  H.  M. :    Nederlandsch  Tijdschr.  v.  GeneesK.  /.  A.:  525,  1920. 
Koelichen,  J.,  and  Szerzynski,  B. :  Neurol.  Polska  Warsz.  4:87-92,  1914. 
Long,  E. i  Nouv.  inconog.  de  la  Salpetiere  27:61-80,  1914. 
Margolin,  R.  I.:  Psikkiatr.  Gaz.  Petrograd  3:137-147,  1915. 
Marie,  P.,  and  Benisty,  Mme  A.:  Rev.  neurol.  22:1300-1305,   1914-1915. 
De  Martel:    Paris  Chir.  4:1040-1043,  1910. 
Mayer,  L. :    J.  de  med.  de  Bruxelles  19:1-2,  1914. 
Merzbacher,   L.,  and   Castex,   M.  R. :    Deutsch.   Ztschr.   f.   Nervenheilk.   46:146- 

157,  1913. 
Mingazzini,  G. :   Neurol.   Centralbl.  40:    Suppl.   12,  21    (Jan.)    1921. 
Mourek,  J.:    Rev.  de  med.  Tech.  Prag.  1:61,  1909. 
Nonne,  M. :   Deutsch.  Ztschr.   f.   Nervenh.  47-48:436-503,   1913. 
Oppenheim,   H. :    Monatschr.   f.   Psychiat.  u.   Neurol.  33:451-493,   1913. 
Oppenheim,    H.,    and    Krause,    F. :     Miinchen.    med.    Wchnschr.    56:1007-1011 

1077-1082,  1134-1136,  1909. 
Orsos,  F.:    Arch,  f.  klin.  Chir.  97:855-883,  1912. 
Phelps,  E.:    Arch.  f.  Psychiat.  59:1014-1085,  1918. 
Piovesana,  P.:    Riv.  Veneta  di  sc.  med.  Venez.  51:529-o51,  1909. 
Ransohoff,  J.:    Surg.,  Gynec.  and  Obst.  27:241-247,  1918. 
Ridlon,  J.:    Illinois  M.  J.  29:449-452,  1916. 

Roussy  and  Cornil,  L. :    Rev.  Neurol.  26:318-322,  513-515,  1919. 
Sollier,  P.,  and  Courbon,  P.:    Presse  med.  26:646-647,  1918. 
Thomas,  A.,  and  Tinel,  J.:    Rev.  Neurol.  17:640-643,  1909. 
Thorburn,  W.,  and  Gardner,  James:   Brain  26:120-137,  1903. 
Tramonti,  E. :    Policlin.,  Med.  Sec.  18:1-18,  1911. 
Veraguth,  O.,  and  Brun,  H. :  Cor.-Bl.  f.  Schweiz.  Aerzte  40:1097-1109,  1147-1155, 

1910. 
Wilbur,  R.  L.:    California  State  J.  M.  9:405-408,  1911. 
Wilson,  G.:    J.  Nerv.  and  Ment.  Dis.  42:492-494,   1915. 


A     MORE     ACCURATE     CLINICAL     METHOD     OF     DIAG- 
NOSIS    OF    PERIPHERAL    NERVE     LESIONS    AND 
OF    DETERMINING    THE    EARLY     RECOVERY 
OF    A    DEGENERATED    NERVE 

WITH     REPORT     OF     CASES     AND     EXPERIMENTAL     DATA 

ERNEST     SACHS,    M.D. 

Professor  of  Clinical  Neurological  Surgery 

Axn 

JULIAN     Y.     M  ALONE.     M.D. 

Research  Fellow  in  Neurological  Surgery, 

1919-1920.  1920-1921 

Washington  University  Medical  School 

ST.    LOUIS  '. 

Introduction. 

Description  of  instrument  by  Professor  Pyle. 

Physiologic  principles  of  muscle  and  nerve  muscle  reactions  based  on  a 
consideration  of  the  literature. 

Clinical  application  of  chronaxie. 

Discussion  of  other  methods. 

Relation  of  induced  waves  of  opening  and  closing. 

Experimental  data. 

Clinical  cases. 

Discussion.  . 

Summary  and  conclusions. 

INTRODUCTION 

Since  surgeons  and  neurologists  primarily  have  had  to  deal  with 
the  large  number  of  peripheral  nerve  injuries  resulting  from  the  late 
war.  there  has  been  an  unusual  number  of  investigations  carried  on 
to  determine  the  underlying  principles  of  nerve  regeneration  and 
the  best  methods  of  treating  them.  The  physiologic  and  anatomic 
features  of  nerve  degeneration,  as  well  as  the  surgical  methods  to 
correct    them,    have    been    studied    particularly    by    Howell,^    Huber,* 

1.  Howell  and  Huber:  A  Physiological,  Histological  and  Clinical  Study  of  the 
Degeneration  and  Regeneration  in  Peripheral  Nerve  Fibers  After  Severance 
of  Their  Connection  with  the  Nerve  Centers,  J.  Physiol.  13:335,  1892;  14:1,  1893. 

2.  Huber,  G.  C. :  A  Study  of  the  Operative  Treatment  for  Loss  of  Nerve 
Substance  in  Peripheral  Nerves.  J.  Morphol.  11:630-733.  1895;  Transplantation 
of  Peripheral  Nerves,  Tr.  Chicago  Path.  Soc.  11  (June  1)  1919;  Repair  of 
Peripheral  Nerve  Injuries.  Surg.,  Gynec,  &  Obst.  30:464  (May)   1920. 
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Ranson,^  Vanlair,^  Kilvington,^  Sherren,"  Lewis/  Langley,**  Pollock,* 
Tinel/"  Athanassio  Benisty  ^'  and  others.  Few  of  the  researches  have 
combined  the  physiologic  and  anatomic  methods.  The  problem,  how- 
ever, on  which  little  advance  has  been  made  is  the  determination  of 
whether  a  paralyzed  peripheral  nerve  has  any  regenerative  power.  To 
the  surgeon  this  question  is  of  vital  importance,  for,  though  we  now 
know  that  secondary  nerve  sutures  when  carried  out  by  the  newer 
methods  afford  a  much  better  prognosis  than  was  formerly  supposed, 
a  nerve  suture  should  be  undertaken  at  the  earliest  possible  moment. 
Therefore,  if  it  were  possible  to  determine  earlier  than  heretofore 
that  a  paralyzed  nerve  is  beginning  to  regenerate,  a  great  advantage 
would  be  gained. 

Keith  Lucas  ^^  and  Lapicque  ^^  demonstrated  on  cold  blood  animals 
that  there  were  certain  striking  differences  between  muscles  with  intact 

3.  Ranson,  S.  W. :  Degeneration  and  Regeneration  of  Nerve  Fibers,  J.  Comp. 
Neurol.  22:487,  1912;  Non-Medullated  Nerve  Figers  in  Spinal  Nerves.  Am. 
J.  Anat.  12:67,  1911. 

4.  Vanlair,  C. :  De  la  neurotization  du  cartilage  osseux  dans  la  suture  tubulair= 
des  nerfs,  Arch,  de  physiol.,  norm,  et  path.  9-10:595,  1882. 

5.  Kilvington,  B. :  An  Investigation  on  the  Regeneration  of  Nerves,  Brit. 
M.  J.  1:935  (April)  1905.  Osborne,  W.  A.,  and  Kilvington,  B.:  Axon  Bifurca- 
tion in  Regenerated  Nerves,  J.  Physiol.  37:1,  1908.  Kilvington,  B. :  An  Investi- 
gation on  the  Regeneration  of  Nerves  with  Regard  to  Surgical  Treatment  of 
Certain  Paralyses,  Brit.  M.  J.  1:1414,  1908. 

6.  Sherren,  J.:  Injuries  of  Nerves  and  Their  Treatment,  New^  York,  William 
Wood  &  Co.,  1908. 

7.  Kirk,  E.  G.,  and  Lewis,  D.  D. :  Regeneration  in  Peripheral  Nerves,  Bull.  J, 
Hopkins  Hosp.  28:71  (Feb.)  1917;  Fascial  Tubulization  in  Repair  of  Nerve 
Defects,  J.  A.  M.  A.  65:486-491  (Aug.  7)  1915. 

8.  Langley,  J.  N.,  and  Anderson,  H,  K. :  On  Autogenetic  Regeneration  in 
the  Nerves  of  the  Limbs,  J.  Physiol.  31:418,  1904.  Langley,  J.  N.:  Observations 
on  Denervated  Muscle,  J.  Physiol.  50:335,  1915-1916;  On  the  Separate  Suture  of 
Nerves  in  Nerve  Trunks,  Brit.  M.  J.  1:45  (Jan.)  1918. 

9.  Pollock,  L.  J.:  The  Clinical  Signs  of  Nerve  Injury  and  Regeneration, 
Surg.,  Gynec.  &  Obst.  30:472  (May)  1920. 

10.  Tinel,  J.:  Nerve  Wounds  (Monograph),  New  York,  William  Wood  & 
Co.,  1917. 

11.  Benisty,  Mme.  Athanassio:  Formes  cliniques  des  lesions  des  nerfs. 
Monograph,  Paris. 

12.  Lucas,  K. :  On  the  Optimal  Electric  Stimuli  of  Normal  and  Curarized 
Muscles,  J.  Physiol.  34:372,  1906;  On  the  Optimal  Electric  Stimuli  of  Muscle 
and  Nerve,  ibid.  35:103,  1907;  The  Analysis  of  Complex  Excitable  Tissues  by 
Their  Response  to  Electric  Currents  of  Short  Duration,  ibid.  35:310,  1907;  On 
the  Rate  of  Development  of  the  Excitatory  Process  m  Muscle  and  Nerve,  ibid. 
37:459,  1908. 

13.  Lapicque,  L. :  Sur  la  theorie  de  I'excitation  electrique,  J.  de  physiol.  et  de 
path.  gen.  10:601,  1908;  Conditions  physiques  de  I'excitation  electrique,  J.  de 
physiol.  et  de  path.  gen.  11:1009,  1909;  Techniques  nouvelles  pour  Telectrodiag- 
nostic,  Compt.  rend.  Acad.  d.  sc.  161:643  (Nov.  22)  1915;  Presentation  d'un 
chronaximetre  clinique,  Compt.  rend.  Soc.  de  biol.  78:695,  1915. 
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nerve  supply  and  those  without  any.  Adrian  "  confirmed  this  on  human 
muscles  and  showed,  as  we  shall  see  later,  that  a  muscle  whose  nerve 
has  degenerated  requires  a  current  of  longer  duration  to  cause  a  con- 
traction than  does  a  muscle  with  normal  nerve  supply,  and  that  all 
currents  are  of  far  shorter  duration  than  can  be  obtained  with  ordinary 
apparatus.  To  obtain  these  very  short  currents  Lucas  ^^  devised  his 
pendulum  and  Lapicque  ^^  his  "chronaximeter." 

For  these  reasons,  therefore,  we  undertook  some  experiments  on 
sutured  nerves  to  determine  whether  by  applying  the  principles  laid 
down  by  Lucas,  Adrian  and  Lapicque  for  dififerentiating  normal  and 
degenerated  nerves  we  might  throw  some  light  on  these  questions. 

It  at  once  became  apparent,  however,  that  there  were  certain  inher- 
ent objections  to  the  Lucas  pendulum  for  cHnical  purposes.  It  is  very 
heavy  and  practically  nonportable,  expensive  in  construction  and  diffi- 
cult to  keep  in  adjustment.  Lapicque's  clinical  chronaximeter  uses  keys 
in  the  circuit,  as  does  Lucas',  which  are  a  source  of  considerable  mechan- 
ical trouble.  For  these  reasons  we  have  devised,  with  the  assistance  of 
Professor  Lindley  Pyle,  professor  of  physics  at  Washington  University, 
an  apparatus  which  we  feel  does  away  with  these  objections. 

DESCRIPTION     OF     INSTRUMENT     BY     PROFESSOR     LINDLEY     PYLE 

The  problem  was  to  incorporate  into  an  electrical  circuit  an  apparatus 
which  could  be  opened  and  closed  under  the  control  of  the  operator 
and  permit  the  flow  of  a  current  for  a  definite  and  measurable  interval 
of  time,  approximately  only  a  few  ten  thousandths  of  a  second.  The 
apparatus  was  to  be  so  adjustable  that  the  time  interval  of  current 
flow  could  be  increased  by  steps  up  to  the  order  of  a  hundredth  of  a 
second.  It  was  to  be  so  reliable  and  constant  in  action  that  any 
chosen  current  pulse  could  be  repeated  as  to  duration  of  flow  at  any 
time  the  operator  required  it.  Furthermore,  the  apparatus  was  to  be 
light  and  portable  yet  sufficiently  robust  to  insure  permanency  in  its 
time  constants.  For  this  reason  the  method  of  the  heavy  topped 
pendulum  as  used  in  the  Lucas  pendulum  was  discarded  and  recourse 
was  had  to  a  spring  driven  device.  After  several  weeks  of  experimenta- 
tion the  apparatus  pictured  in  Figure  1  was  found  to  fulfil  the  required 
conditions. 

14.  Adrian,  E.  D. :  The  Electrical  Reactions  of  Muscles  Before  and  After 
Nerve  Injury,  Brain  39:1,  1916;  The  Recovery  of  Conductivity  and  of  Excit- 
ability in  Nerve,  J.  Physiol.  50:345  (Sept.)  1916;  Physiological  Basis  of  Elec- 
trical Tests  in  Peripheral  Nerve  Injury,  Arch.  Radiol.  &  Electroth.  21:379 
(May)  1917;  Conduction  in  Peripheral  Nerve  and  in  the  Central  Nervous 
System,  Brain  41:23  (June)  1918;  Response  of  Human  Sensory  Nerves  to 
Currents  of  Short  Duration,  J.  Physiol.  53:70  (Sept.)   1919. 
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A  light  aluminum  wheel  approximately  8  inches  in  diameter  is 
mounted  on  a  ball-bearing  shaft  fastened  to  a  bed-plate  of  brass  %6  i"ch 
in  thickness.  One  end  of  a  helical  coil  of  steel  wire  is  secured  to  the  bed- 
plate, the  other  end  being  fastened  to  the  wheel.  The  fundamental  idea 
is  to  wind  up  the  spring  by  a  rotation  of  the  wheel  to  a  definite  position. 
The  wheel,  on  being  released,  acquires  a  high  peripheral  speed  and  then 
automatically  brings  into  action  a  sliding  contact  of  an  attached  metal 
brush  across  a  stationary  copper  plate  of  variable  width  mounted  close 
to  the  wheel  rim.   A  current  flows  during  the  time  of  contact. 


^ 

*'^ 

HHHft:     j 

«                 .  V 

Fig.  1. — Chronomyometer. 


Referring  to  Figure  1,  the  knob  M  is  grasped  by  the  hand  and  the 
wheel  is  rotated  right-handedly  through  about  one  and  a  half  revolu- 
tions. A  trigger  D  is  then  raised  to  engage  with  a  pin  K  mounted  oil 
the  lower  side  of  the  wheel  rim.  The  mechanism  is  now  "set,"  ready 
for  operation,  and  awaits  only  the  depression  of  the  trigger,  D.  A  piece 
of  spring-brass  wire  is  mounted  on  the  periphery  of  the  wheel  as  shown 
at  A  and  constitutes  the  brush  referred  to.  The  outer  anele  of  the  wire 
brush  is   faced  with  a  strip  of  platinum  soldered  to  the  wire.    The 
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block  E  is  made  of  nonconducting  red  fiber  composition  so  shaped  as  to 
have  a  curved  surface  concentric  with  the  axis  of  the  wheel.  Embedded 
in  this  fiber  and  inlaid  so  as  to  be  flush  with  its  surface  is  a  piece  of 
heavy-gage  copper,  B,  cut  into  five  "steps,"  or  widths,  as  indicated. 
A  binding  post,  O,  is  in  metallic  connection  with  the  copper  plate,  B, 
by  means  of  a  screw  penetrating  the  fiber  block.  A  second  binding 
screw  (not  shown)  is  soldered  to  the  brass  bed-plate.  The  fiber  block 
is  supported  on  two  brass  rods  that  run  through  two  holes  in  the 
bed-plate.  A  set-screw  at  N  may  be  clamped  against  one  of  the  support 
rods  so  that  the  fiber  block  may  be  set  at  any  desired  position.  A 
leather-faced  brake-shoe  is  held  away  from  the  outer  face  of  the 
wheel  by  a  trigger  F. 

The  mechanism  being  set  for  action  and  included  in  the  desired 
electrical  circuit  by  connections  to  its  binding  posts,  the  trigger  D  is 
pressed  and  the  wheel  gathers  speed  under  the  action  of  the  stressed 
spring  C.  The  spring-wire  brush,  A,  ultimately  rides  up  upon  the 
fiber  block,  E,  and,  dragging  along  its  smooth  surface  under  a  firm 
pressure,  it  crosses  the  copper  plate,  B,  at  high  speed  closing  the  elec- 
trical circuit  for  a  definite  interval  of  time.  Just  after  A  has  broken 
contact  with  B  a  strip  of  brass  swinging  from  a  pivot  mounted  on  a 
wheel-spoke  at  G  strikes  H  and  disengages  the  trigger  F.  A  powerful 
spring  attached  to  /  throws  the  brake-shoe  into  contact  with  the 
periphery  of  the  wheel  and  brings  it  to  rest  before  the  inertia  of  the 
wheel  puts  a  backward  twist  into  the  spring,  C,  and  before  the  brush, 
A,  passes  B  the  second  time. 

It  was  found  necessary  to  give  the  brush  at  least  a  4-inch  travel 
along  the  fiber  block  before  it  crossed  the  plate  B  in  order  that  any 
vibration  and  chattering  of  the  brush  due  to  the  initial  impact  of  the 
brush  with  E  might  be  damped  out  before  the  closing  of  the  circuit 
occurred — otherwise  the  contact  was  uncertain.  It  is  desirable  to  wipe 
the  rubbing  surfaces  of  B  and  A  and  E  with  a  piece  of  chamois  to 
remove  dust  before  each  trial.  At  frequent  intervals  the  faces  of  A 
and  B  should  be  wiped  with  a  piece  of  chamois  impregnated  with  the 
finest  emery  dust.  With  these  precautions  one  may  feel  assured  that 
at  any  time  a  current  pulse  may  be  reproduced  of  unvarying  time  lapse 
for  any  chosen  position  of  the  contact  plate,  B. 

The  duration  of  contact  for  each  of  the  five  widths  of  B  were 
obtained  by  an  electrical  method.  A  nonabsorbing  mica  condenser  of 
known  capacity  was  charged  through  a  known  resistance  by  a  long-time 
contact  with  a  battery.  The  accumulated  charge  was  discharged  through 
a  ballistic  galvanometer,  and  the  throw  noted.  With  the  same  circuit 
constants  the  condenser  was  given  a  short-time  charge  through  the 
contact-maker  under  discussion  and  the  ballistic  throw  corresponding 
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to  the  short-time  charge  noted.  By  a  formula  known  to  physicists  the 
duration  of  the  short-time  contact  was  calculated. 

The  duration  of  contact  for  each  of  the  widths  of  plate  were  found 
to  be  0.00015  second,  0.00033  second,  0.00065  second,  0.0008  second 
and  0.009  second.  From  these  figures  it  is  readily  determined  that  each 
1  mm.  width  of  copper  plate  produces  a  contact  approximately  0.000082 
second  in  length.  It  is  possible  to  secure  any  value  of  current  duration 
desired  by  having  a  series  of  copper  plates,  B,  of  varying  widths. 

The  instrument  described  we  have  called  a  "chronomyometer" 
because  it  enables  one  to  measure  the  time  of  flow  of  a  current  necessary 
to  cause  a  muscle  to  contract  whether  the  nerve  supply  is  intact  or 
degenerated. 


PATIENT 


UOVOLT  CIRCUIT 


Fig.  2. — Diagram  of  apparatus. 

Prolonged  use  seems  to  show  that  the  device  is  consistent  in  its 
action  and  that  any  possible  variations  in  the  elastic  properties  of  the 
driving  spring  are  inappreciable. 

Figure  2  is  a  diagram  of  the  electrical  apparatus  and  connections 
when  in  use.  The  chronomyometer,  C,  is  in  series  in  the  circuit  so  that 
the  current  is  flowing  only  when  the  brush.  A,  of  Figure  1  is  in  contact 
with  the  plate  B  of  Figure  1.  A  resistance  coil,  R,  is  also  placed  in  the 
circuit  in  series  so  that  the  voltage  of  the  current  used  could  be  varied 
from  0  to  110  volts.  The  amperage  varies  between  6  and  8  milliamperes. 
A  direct  current  must  always  be  used,  and  if  only  an  alternating  current 
is  available,  the  direct  current  may  be  generated  by  a  small  direct 
current  dynamo  which  is  driven  by  an  alternating  current  motor. 
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In  testing  a  patient  a  large  indifferent  electrode  is  connected  to  the 
positive  pole  (anode)  and  an  ordinary  1  en.,  diameter  stimulating 
electrode  to  the  negative  pole  (cathode). 

The  arbitrary  values  of  the  duration  of  the  current  which  the 
chronomyometer  delivers  were  selected  because  we  felt  that  any  shorter 
steps  would  be  of  no  clinical  value  and  would  make  the  procedure  too 
complicated.  A  nerve-muscle-complex  of  0.0C08  second  was  selected 
as  the  longest  for  it  was  felt  that  in  exceptional  cases,  at  least,  a 
current  of  longer  duration  might  fall  within  the  limits  of  a  rapid  muscle 
complex  and  thus  lead  to  false  conclusions. 

The  method  of  testing  is  briefly  illustrated  by  the  following  example : 
Suppose  we  want  to  test  a  gastrocnemius  that  has  no  voluntary  move- 
ment. The  indifferent  electrode  is  placed  on  the  thigh  on  the  same  side, 
the  stimulating  electrode  on  the  gastrocnemius  motor  point,  the 
apparatus  is  set  so  that  the  duration  of  the  current  corresponds  to  the 
longest  nerve-muscle  complex,  0.0008  second ;  start  with  a  voltage 
of  about  30.  If  no  contraction  follows,  gradually  increase  the  current 
strength  until  a  contraction  is  obtained.  If  we  obtain  none  with  110 
volts  we  consider  no  nervous  tissue  is  present,  and  the  procedure  is 
repeated  using  the  muscle  complex  0.009  second  and  starting  with  10 
volts;  if  this  fails  to  cause  a  contraction  a  longer  duration  of  current 
may  be  obtained  by  making  the  contact  by  hand.  On  the  other  hand,  if 
a  contraction  follows  stimulation  with  the  current  that  gives  the  longest 
nerve-muscle  complex,  the  duration  is  shortened  until  the  minimum 
duration,  no  matter  how  strong  the  current,  which  will  cause  a  contrac- 
tion is  obtained.  We  also  determine  the  least  voltage  that  is  necessary 
to  get  a  contraction  at  this  minimum  duration. 

PHYSIOLOGIC    PRINCIPLES    OF     MUSCLE    AND    NERVE-MUSCLE    RELATIONS 
BASED     ON     A     CONSIDERATION     OF     THE     LITERATURE 

The  more  recent  investigations  on  the  properties  and  electrical 
phenomena  exhibited  by  muscles  and  nerves  have  been  carried  on 
primarily  by  Keith  Lucas,^^  Lapicque,^^  Sanderson,^^  Adrian,"  Gotch,^^ 
and  A.  V.  Hill.^^  To  understand  this  work  properly  a  clear  conception 

15.  Sanderson,  J.  Burdon :  The  Electrical  Response  to  Stimulation  of 
Muscle,  and  Its  Relation  to  Mechanical  Response,  J.  Physiol.  18:117,  1895. 

16.  Gotch,  F.,  and  Burch,  G.  J.:  The  Electrical  Response  of  Nerve  to  Two 
Stimuli,  J.  Physiol.  24:410,  1899;  The  Effect  of  Local  Injury  Upon  the  Excita- 
tory Electrical  Response  of  Nerve,  ibid.  28:32;  The  Submaximal  Electrical 
Response  of  Nerve  to  a  Single  Stmulus,  ibid.  p.  395 ;  Gotch,  F. :  The  Delay  of 
the  Electric  Response  of  Nerve  to  a  Second  Stimulus,  ibid.  40:250,  1910. 

17.  Hill,  A.  v.:  A  New  Mathematical  Treatment  of  Changes  of  Ionic  Con- 
centration in  Muscle  and  Nerve  Under  the  Action  of  Electric  Currents,  with 
a  Theorv  as  to  Their  Mode  of  Excitation.  J.  Physiol.  40:190.  1910. 
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is  necessary  of  the  excitation  time  of  nerves  and  muscles,  the  term 
applied  to  it  by  Lucas,^^ 

The  excitation  time  is  based  on  two  factors:  (1)  the  minimal 
strength,  and  (2)  the  minimal  duration  of  a  constant  current,  that  is, 
a  current  which  reaches  a  certain  voltage  immediately  and  maintains 
this  voltage  as  long  as  it  is  flowing,  in  contradistinction  to  a  condenser 
discharge  whose  current  gradually  decreases  in  intensity.  It  is  also 
important  to  realize  that  constant  or  galvanic  currents  and  faradic 
currents  are  the  same  kind  of  electricity,  faradic  differing  from  galvanic 
only  in  that  it  flows  intermittently  for  short  periods  of  time. 

If  one  stimulates  a  nerve  muscle  preparation  with  a  constant  current 
it  is  found  that  the  contraction  of  the  muscle  is  dependent  not  only  on 
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Fig.  3. — Sciatic  nerve  of  toad  (Lucas). 

the  strength  of  the  current,  but  also  on  its  duration.  No  matter  how 
strong  the  current  is,  that  is  the  voltage,  the  current  must  flow  a 
certain  length  of  time  in  order  to  get  a  contraction,  and  if  this  is 
shortened  no  reaction  follows.  Conversely,  no  matter  how  long  the 
current  flows,  if  the  current  is  not  more  than  a  certain  strength,  no 
contraction  of  the  muscle  will  be  obtained.  Between  these  extremes 
as  the  duration  of  the  current  is  decreased  the  strength  of  the  current 
must  be  increased  to  produce  a  contraction,  and  vice  versa,  the  duration 
has  to  be  increased  as  the  strength  is  decreased.  In  order  to  understand 
the  relationship  between  these  two  factors,  the  minimum  strength  and 
the  minimum  duration  must  be  determined  in  each  case.  Lucas  and 
Adrian  have  shown  this  graphically  both  in  a  toad's  muscle  (Fig.  3) 
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and  in  a  human  tibialis  anticus  with  intact  nerve  supply  (Fig.  4).  The 
ordinates  show  the  strength  of  current,  the  abscissae  the  duration  of 
the  current.  The  minimum  duration  of  a  current  necessary  to  stimulate 
a  muscle  without  nerve  supply  is  much  longer  than  that  necessary  to 
stimulate  a  muscle  with  an  intact  nerve  (Fig.  5). 

An  analysis  of  these  curves  shows  that  at  long,  or,  as  they  called  it, 
"infinite"  duration  there  is  a  minimum  strength  below  which  no  con- 
tractions occur,  and  as  the  duration  is  decreased  the  strength  must  be 
increased  until  a  point  is  reached  where,  no  matter  how  strong  the 
current,  no  contractions  follow.  This  minimum  of  duration  is  the 
measure  of  the  excitation  time.  The  minimal  strength  current  of  infinite 
duration  necessary  to  get  a  contraction,  Lapicque  ^^  called  rheobasic 
voltage.  He  noted  that  a  sudden  change  in  the  curve  occurred  approxi- 
mately at  a  point  at  which  twice  the  rheobasic  voltage  was  used  and  the 
length  of  time  the  current  flowed  with  this  strength  he  called  chronaxie. 
Adrian  ^*  has  found  that  the  chronaxie  of  a  human  muscle  with  intact 
nerve  supply  was  about  0.00016  second  while  the  chronaxie  of  a 
muscle  whose  nerve  had  degenerated  was  about  0.01  second.^® 

We  want  to  emphasize  that  the  chronaxie  is  not  the  same  as  the 
absolute  minimum  duration  of  current  required  to  produce  a  contrac- 
tion. In  a  muscle  with  intact  nerve  these  two  points  differ  slightly,  as 
shown  in  Figure  4,  the  difference  being  0.00010  and  0.00016  of  a  second, 
while  when  the  nerve  is  degenerated  the  difference  in  these  points  is 
very  great  (Fig.  5),  0.003  and  0.01  of  a  second. 

The  difference  between  the  chronaxie  of  nerves  and  muscles  explains 
why  a  muscle  whose  nerve  is  degenerated  does  not  respond  to  the 
ordinary  faradic  current  but  only  to  the  galvanic,  for  the  duration  of 
each  faradic  shock  is  shorter  than  the  chronaxie  of  muscle  while  the 
galvanic  current  is  always  much  longer  in  duration  than  muscle 
chronaxie.  The  repeated  shocks  of  a  faradic  current  make  it  impossible 
for  the  patient  to  endure  a  strong  enough  current  to  stimulate  the 
muscle  when  its  nerve  supply  is  impaired,  and  thus  it  is  of  limited 
clinical  value. 

18.  The  length  of  the  chronaxie  of  normal  muscles  and  muscles  without 
nerve  supply  recorded  by  Lapicque  in  his  first  report  (Techniques  nouvelles  pour 
I'electro-diagnostic,  Compt.  rend.  Acad.  d.  Sc.  161:643  [Nov.  22]  1915)  agrees 
very  well  with  Adrian's  (The  Electrical  Reactions  of  Muscles  Before  and 
After  Nerve  Injury,  Brain  39:1,  1916.  Physiological  Basis  of  Electrical  Tests 
in  Peripheral  Nerve  Injury,  Arch.  Radiol.  &  Electroth.  21:379  [May]  1917), 
but  in  his  second  report  (Presentation  d'un  chronaximetre  clinique,  Compt. 
rend.  Soc.  de  biol.  78:695,  1915)  it  is  about  ten  times  as  long.  As  our  results 
correspond  to  those  of  Adrian's  we  feel  that  his  figures  are  more  nearly  correct. 
The  difference  in  Lapicque's  figures  may  be  due  to  the  calibration  of  his 
chronaximeter. 
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CLINICAL     APPLICATION     OF     CHRUNAXIE 

Adrian  ^*  has  used  the  Lucas  pendulum  with  interrupting  keys  to 
vary  the  duration  of  the  current  and  a  potentiometer  to  vary  the  strength 
of  the  current.  With  this  apparatus  he  has  determined  the  curve  for  a 
muscle  with  intact  nerve  supply  (Fig.  4),  a  muscle  without  nerve 
supply  (Fig.  5),  and  a  muscle  with  incomplete  division  of  its  nerve 
(Fig.  6).  It  will  be  noted  that  in  Figure  6  the  curve  has  two  phases; 
in  reality,  therefore,  it  is  fair  to  assume  that  there  are  two  separate 
curves  as  indicated  by  the  dotted  lines ;  one  of  these  represents  the 
strength-duration  curve  of  a  muscle  without  nerve  supply  with  a 
chronaxie  of  0.004  second  (curve  A)  while  the  other  represents  the 
strength-duration  curve  of  a  muscle  with  intact  nerve  supply  with  a 


T-O. 00010  Sec, 


Fig.  4. — Human  tibialis  anticus,  intact  nerve  supply   (Adrian). 

chronaxie  of  0.0005  second  (curve  B).  This  means  that  if  we  consider 
chronaxie  as  the  measure  of  the  excitation  time  of  the  tissue  we  would 
conclude  that  0.004  second  meant  that  only  muscle  fibers  were  present. 
If,  however,  the  true  minimum  duration  of  the  current  is  used  as  the 
measure  of  the  excitation  time  of  the  tissue,  it  will  be  seen  to  be  less 
than  0.0005  second  and  this  would  mean  that  some  nerve  tissue  is 
present.  We  feel  that  the  true  minimum  duration  of  the  current,  no 
matter  hoiv  strong  the  current,  is  the  real  measure  of  the  excitation 
time  of  the  tissues  in  question  and  zve  therefore  have  disregarded 
arbitrary  chronaxie  in  our  tests.  Cases  4  and  10  illustrate  this  very  well. 
Case  4. — On  September  18  the  rheobasic  voltage  was  20  V,  the 
chronaxie  at  40  V,  twice  rheobase,  was  0.009  second,  and  thus  one  would 
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conclude  that  there  was  no  nerve  tissue  present.  The  minimum  duration, 
however,  was  0.00033  second  with  100  V,  and  thus  we  concluded  that 
some  nerve  fibers  were  present  in  the  muscles  tested  and  gave  the  patient 
a  favorable  prognosis.  The  ultimate  recovery  of  voluntary  power  in 
these  muscles  bears  out  our  opinion. 

In  order  to  avoid  confusion  we  prefer  to  use  the  terms  "muscle 
complex"  and  "nerve-muscle  complex."  By  muscle  complex  we  mean 
that  the  minimum  duration  of  the  current  necessary  to  stimulate  a 
muscle  falls  within  the  range  of  time  determined  clinically  and  experi- 
mentally for  m.uscles  without  their  nerve  supply,  0.02-0.004  second ; 
by  the  term  "nerve-muscle  complex"  we  mean  that  the  minimum 
duration  of  the  current  necessary  to  stimulate  a  muscle  falls  within 
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Fig.  5. — Human  tibialis  anticus,  six  months  after  division  of  sciatic  (Adrian). 

the  range  of  time  determined  clinically  and  experimentally  for  muscles 
with  intact  nerve  supply,  0.0009-0.00008  second.  The  terms  long, 
medium  and  short  are  added  to  indicate  whether  the  nerve-muscle 
complex  is  normal  or  approaching  normal,  the  short  response  being  the 
normal. 

From  the  three  factors,  the  type  of  contraction,  the  minimum 
strength  of  current  and  the  minimum  duration  of  the  current,  the  degree 
of  impairment  of  the  nerve  supply  and  the  condition  of  the  muscles 
are  determined,  and  by  repeating  these  tests  at  varying  intervals  the 
progress  of  the  case  may  be  followed  accurately.  The  changes  that 
occur  in  these  cases  may  be  observed  by  a  study  of  our  protocols. 

Before  considering  our  own  results  it  will  be  necessary  to  point  out 
what  we  believe  to  be  the  objections  to  previous  methods  that  have  been 
used  for  testing  nerves  and  muscles. 


180 


E.    SACHS— J.     Y.    M  ALONE 


DISCUSSION     OF     OTHER     METHODS 

Chronaxie. — Adrian  ^*  considers  chronaxie  the  important  criterion 
of  the  condition  of  the  tissues  but  also  insists  that  the  full  curve  should 
be  determined  in  each  instance  so  that  a  two  phase  curve,  as  shown  in 
Fig.  b,  will  not  be  overlooked. 

This  method  has  the  practical  disadvantage,  however,  of  taking 
hours  to  make  these  determinations  in  cases  in  which  a  number  of 
muscles  are  involved  and  besides,  we  believe,  the  determination  of  the 
complete  strength  duration  curve  is  unnecessary. 

He,  however,  also  makes  this  statement :  ^*  "A  current  of  0.004 
s€cond  will  excite  nerve  fibers  if  it  is  strong  enough,  but  it  will  not 
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Fig.  6. — Incomplete  sciatic  injury,  human  (Adrian). 

Stimulate  muscle  fibers,  however  strong  it  may  be.  So  if  we  could 
always  use  a  current  of  this  duration  and  of  variable  strength  there 
would  be  no  need  to  determine  the  full  curve."  Such  a  method  would  be 
essentially  what  is  done  with  a  faradic  current  unless  Adrian  means  to 
use  only  a  single  shock  instead  of  the  repeated  shocks  of  a  faradic 
current  but  even  then  a  change  in  the  nerve  muscle  complex  could  only 
be  detected  by  the  variation  in  the  minimum  strength  of  current  used. 

According  to  Adrian  the  important  criterion  of  regeneration  is  the 
decreasing  strength  of  current  necessary  to  bring  out  nerve  muscle 
chronaxie  after  it  has  once  begun  to  appear.  Ab  will  be  seen  later,  we 
have  found  that  the  change  in  the  minimvun  duration  of  the  current  is 
the  most  important  criterion. 
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The  minimal  strength  of  current  will  vary  with  the  tissue  resistance, 
temperature  of  the  muscle,  etc.,  even  if  there  were  no  change  in  the 
innervation  of  the  muscle  tested.  On  account  of  this  great  variation  in 
tissue  resistance  the  minimum  duration  of  the  current  and  not  the 
minimum  strength  of  the  current  must  be  used  as  the  measure  of  the 
excitation  time,  and  consequently  the  determination  of  the  full  strength- 
duration  curve  is  unnecessary. 

The  objections  to  chronaxie  determinations  are  that  they  do  not 
give  the  true  minimum  duration  and  thus  facts  are  disregarded  that  we 
believe  are  of  vital  importance  in  determining  the  regeneration  of  a 
nerve.  Also  true  nerve-muscle  chronaxie  has  seldom  been  observed  in 
injured  nerves  until  regeneration  is  nearly  complete  and  at  that  time 
voluntary  movement  has  begun  to  appear. 

Condensers. — Condenser  systems  of  the  Lewis  Jones  ^®  type  enable 
one  to  test  a  muscle  with  currents  of  different  duration,  but  Jones  ^* 
himself  points  out  that  if  the  current  strength  is  altered  the  time  of 
discharge  of  a  given  condenser  is  also  altered.  Hernaman- Johnson  ^^ 
has  devised  an  apparatus  to  change  the  voltage  of  Jones  condensers, 
but  this  does  not  regulate  the  time  of  discharge  which  is  affected  by 
the  voltage.  The  time  of  discharge  for  different  voltages  could  be 
calculated,  but  for  clinical  purposes  this  is  impracticable.  Furthermore, 
a  condenser  of  known  capacity  charged  with  a  constant  voltage  dis- 
charges in  a  definite  time,  but  as  it  discharges  the  intensity  of  its  current 
decreases  gradually  to  zero.  Roberts  ^^  has  pointed  out  that  a  portion 
of  such  a  discharge  is  below  the  minimum  strength  of  a  current,  at 
infinite  duration,  necessary  for  stimulation,  and  this  portion  is  ineffec- 
tive. Since  the  resistance  of  tissues  varies  greatly  at  all  times,  the 
size  of  the  minimum  strength  current  necessary  to  stimulate  a  muscle 
will  vary.  It  follows,  therefore,  that  the  amount  of  current  which  is 
below  the  minimum  strength  will  vary  with  this  resistance,  and  the 
duration  of  the  effective  part  of  a  condenser  discharge  varies  greatly 
even  though  a  given  condenser  is  charged  with  the  same  voltage.  For 
this  reason  the  value  of  the  constant  current  becomes  apparent  for 
it  attains  its  maximum  voltage  at  once,  and  this  is  maintained  throughout 
the  period  of  flow. 

For  these  reasons  it  is  obvious  that  the  results  obtained  with  con- 
denser discharges  when  compared  to  tests  on  normal  muscles  or  previous 
tests  on  any  muscle  are  unreliable. 

19.  Jones,  H.  L. :  The  Use  of  Condenser  Discharges  in  Electrical  Testing. 
Proc.  Roy.  Soc.  of  Med.  6:49  (Jan.)  1913;  Medical  Electricity,  Ed.  6,  London. 
1913. 

20.  Hernaman- John  son :  Use  of  Condensers  in  Diagnosis,  Prognosis  and 
Treatment  of  Muscles  Following  Xerve  Injuries,  Lancet  1:396,  1916. 

21.  Roberts,  P.:  Degeneration  of  Muscle  Following  Xerve  Injurv,  Brain  39: 
297.  1916. 
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Galvanism  and  Faradism. — The  objections  to  this  niethod  of  testing 
muscles  electrically  have  been  pointed  out  by  many  observers  and  may 
be  summarized  as  follows :  First,  faradism  usually  returns  at  about 
the  same  time  that  voluntary  movements  return,  and  therefore  is  of 
little  clinical  value.  This  fact  does  not  appear  to  be  in  harmony  with 
the  previously  stated  physiologic  facts,  but  this  discrepancy  is  explained 
by  the  fact  that  the  faradic  current  is  a  repeated  series  of  shocks,  each 
one  having  the  duration  of  a  long  nerve-muscle  complex.  In  cases  of 
regenerating  nerves  before  voluntary  movement  has  returned  we  shall 
see  that  it  is  necessary  to  use  currents  of  relatively  strong  voltage  to 
produce  contractions.  When  this  voltage  is  used  with  an  induction 
coil,  the  pain  is  so  great  that  it  is  unbearable  and  in  addition  the  current 
spreads  to  surrounding  healthy  muscles  rendering  conclusions  difficult 
or  impossible.  Second,  the  duration  of  the  faradic  shock  cannot  be 
varied  and  would  be  of  no  value  in  showing  the  progress  of  a  case 
even  if  a  response  could  be  elicited  before  voluntary  contractions 
returned.  Third,  the  comparison  of  the  response  to  negative  and 
positive  threshold  galvanic  currents  varies  in  normal  muscles,  and 
when  strong  currents  are  used  it  is  difficult  to  distinguish  between 
the  return  to  normal  of  stimulated  antagonist  or  neighboring  muscles, 
and  the  slow  contraction  of  the  muscles  being  tested.  The  threshold 
strength  varies  several  milliamperes  if  exactly  the  same  motor  point 
is  not  stimulated  each  time.  This  renders  tests  from  month  to  month 
of  little  value.  Fourth,  the  entire  procedure  is  time  consuming,  requires 
considerable  experience  and  is  difficult  to  interpret. 

RELATION     OF     INDUCED     WAVES     OF     OPENING     AND 
CLOSING      (lAUGIER  ^^) 

This  method  supplies  a  means  of  testing  a  muscle  with  varying 
strength  of  current  but  only  the  duration  of  one  muscle  complex  and 
one  nerve-muscle  complex.  These  values  are  dependent  on  the  individ- 
ual coil  employed,  and  a  balHstic  galvanometer  is  necessary  to  deter- 
mine the  strength  of  current  used.  The  results  must  be  expressed  in 
relative  figures  derived  by  dividing  the  current  used  in  the  closing 
wave  by  the  current  used  in  the  opening  wave.  Objections  to  this 
method  are:  First,  the  variable  is  the  strength  of  current  which  is 
dependent  on  many  other  factors  than  the  condition  of  the  muscle  in 
question ;  second,  the  duration  of  the  current  cannot  be  varied ;  third, 
the  method  is  technically  difficult  to  carry  out ;  and  fourth,  the  apparatus 
is  not  readily  transported. 

EXPERIMENTAL     DATA 

In  the  course  of  some  experiments  on  methods  of  repair  of  peripheral 
nerves  in  dogs,  the  muscles  innervated  by  these  repaired  nerves  were 

22.  Laugier :  Biol.  med.  1914,  p.  89. 
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tested  electrically  with  our  chronomyometer.  Other  experiments  were 
carried  out  in  order  to  test  the  changes  in  the  nerve  muscle  complex 
during  degeneration  and  regeneration  of  an  injured  nerve.  The 
nerves  were  exposed  under  ether  anesthesia  from  time  to  time  under 
strictest  aseptic  precautions,  and  thus  by  direct  stimulation  of  the  nerve 
trunks  with  the  faradic  current  we  determined  when  regeneration  had 
occurred  and  the  results  compared  with  the  chronomyometer  findings. 
Nerves  were  excised  from  time  to  time  in  order  to  check  up  by  histologic 
studies  the  stage  of  regeneration  of  the  nerves.  All  specimens  were 
stained  by  the  Silver-Pyridin  method  described  by  Ranson.^  In  all  we 
have  done  eight  nerve  sutures,  and  fifty  observations  were  made  on 
them.  (The  factor  of  pain  was  entirely  eliminated  by  the  use  of  ether 
anesthesia.) 

A  study  of  the  tables  and  protocols  of  our  experiments  reveals  the 
following  facts: 

The  nerve  muscle  complex  remains  normal  for  a  period  varying  from 
forty-six  to  seventy  hours  after  cutting  the  nerve  trunk  (Exper.  89, 
91,  93,  113  and  121).  In  no  case  was  a  nerve-muscle  complex  found 
on  a  dog  after  seventy-five  hours. 

When  the  irritability  of  the  nerve  begins  to  diminish  it  changes 
rapidly  and  within  from  two  to  five  hours  only  the  muscle  complex  is 
present.  In  Exper.  93  the  nerve-muscle  complex  did  not  begin  to 
disappear  until  some  time  between  the  fiftieth  and  sixty-eighth  hour, 
but  then  in  one  hour  and  forty  minutes  it  changed  from  0.00033  second 
to  0.00065  second,  to  0.0008  second,  and  then  to  0.009  second,  the 
muscle  complex.  Throughout  these  tests  the  same  voltage  was  always 
used.   • 

As  regeneration  occurs  the  slow  nerve  "^  muscle  complex  appears 
first,  and  then  gradually  the  nerve-muscle  complex  shortens  until  it  finally 
becomes  normal,  0.00015  second.  In  these  experiments  the  animals  were 
anesthetized  so  that  the  factor  of  pain  could  be  eliminated  and  the 
strength  of  the  current  could  be  increased  to  the  point  at  which  the 
current  was  seen  to  spread  to  normal  muscles. 

Faradic  response  was  only  elicited  when  the  nerve  muscle  complex 
was  normal.  It  could  not  be  elicited  earlier  even  under  anesthesia,  for 
when  currents  as  strong  as  those  used  with  the  chronomyometer  were 
used  with  faradic  stimulation,  the  current  spread  to  normal  muscles  so 
that  accurate  observations  were  impossible.  Whenever  the  nerve- 
muscle  complex  begins  to  appear  it  is  an  evidence  of  return  of  regen- 
eration. This  we  have  checked  up  by  histologic  examination  and  by 
direct  stimulation  of  the  nerve  trunk  (Exper.  51,  81,  91.  99,  113 
and  121). 
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ExPER.  51. — Double  lateral  anastomosis  of  peroneal  nerve  to  tibial  nerve, 
tested  221  days  after  operation  and  nerve-muscle  response  0.00015  second  in 
muscles  of  peroneal  and  tibial  distribution.  Central  tibial  nerve  cut  and  tested 
eighteen  days  later,  showed  0.00015  second  over  peroneal  nerve  distribution  and 
0.009  over  tibial  nerve  (with  and  without  anesthesia).  Direct  stimulation  of 
nerve  trunks  gave  no  tibial  nerve  response  but  normal  peroneal  response. 
Microscopic  sections  of  tibial  nerve  showed  no  axis  cylinders. 

Summary:  Nerve-muscle  complex  before  cutting,  muscle  complex  eighteen 
days  after,  confirmed  by  direct  stimulation  of  nerve  trunk  and  histologic 
examination. 

ExPER.  81. — Double  lateral  anastomosis  of  peroneal  nerve  to  tibial  nerve, 
tested  106  days  later.  Reaction :  0.00015  second  in  anterior  and  posterior  muscles 
of  leg  though  those  innervated  by  peroneal  nerve  very  weak.  Direct  stimulation 
of  nerve  trunks  gave  active  response  of  those  innervated  by  tibial  nerve  but 
very  weak  over  peroneal  nerve  distribution.  Microscopically  there  were  fewer 
axis  cylinders  in  the  peroneal  nerve  than  in  the  tibial  nerve. 

Summary :  Weak  muscular  response  to  0.00015  second  checked  by  direct 
stimulation  of  nerve  trunk  and  microscopically. 

ExPER.  93. — Left  sciatic  cut  and  resutured.  Nerve-muscle  complex  0.00015 
second  before  cutting  and  for  50  hours  after,  0.00033  second  68  hours  after 
operation,  0.00065  second  50  minutes  later,  0.0008  second  20  minutes  later,  0.009 
second  30  minutes  later.     The  voltage  was  the  same  in  all  tests. 

Summary :  Nerve-muscle  complex  normal  50  hours  after  cutting,  almost 
normal  68  hours  after  cutting  but  1  hour  40  minutes  later  only  muscle  complex 
present,  that  is,  irritability  of  nerve  normal  for  68  hours  after  cutting  but 
irritability  lost  rapidly  when  it  started  to  decrease. 

ExPER.  99. — Nerve  tested  three  months  after  regeneration  and  0.00015  second 
response  found,  confirmed  by  direct  stimulation  of  nerve  trunk. 

ExPER.  113  and  121. — Opened  three  days  after  cutting  the  nerve,  and  direct 
stimulation  of  its  trunk  failed  to  cause  muscular  contractions.  Only  muscle 
complex  present.    Histologically  beginning  degeneration. 

Summary :  Muscle  complex  after  three  days ;  no  response  to  stimulation 
of  nerve  trunk  and  beginning  degeneration  histologically. 

ExPER.  89. — Left  sciatic  cut  and  resutured — motor  points  of  left  leg  tested 
in  each  case.    Details  of  this  experiment  are  given  in  Table  1. 

ExPER.  91. — Left  sciatic  cut  and  resutured — motor  points  of  left  leg  tested 
each  time.    The  details  are  given  in  Table  2. 

CLINICAL     CASES 

In  the  past  year  about  thirty-five  cases  of  peripheral  nerve  lesions 
have  been  tested  with  the  chronomyometer.  Many  of  these  patients 
have  been  followed  with  frequent  examinations  until  recovery  was 
complete.  Others  have  not  completely  recovered  as  yet,  while  some  have 
either  not  returned  for  examination  or  the  examination  was  not  con- 
sidered of  value,  as  in  cases  in  which  the  lesion  involved  the  central 
neuron. 

In  each  case  the  following  points  were  studied :  sensory  changes, 
trophic  disturbances,  voluntary  control  of  muscles,  functional  disability 
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and  electrical  tests  (the  chronomyometer  was  used  in  all  cases  and 
faradism  in  many).  We  also  looked  for  Tinel's  sign  and  the  pinching 
test  of  Athanassio  Benisty.     Of  the  thirty-five  cases  examined,  the 


TABLE  1. — Details  of  Experiment  89 


Date  and  Time  of 
Examination 


Duration  of  Current 
in  Seconds 


Approximate 
Strength  of  Cur- 
rent in  Volts 


Faradism 


6/2g/-20  Before  operation 0.00015 

45  minutes  later 0.00015 

1^  hours  later 0.00015 

4  hours  later 0.00015 

9  hours  later 0.00015 

•24  hours  later 0.00015 

46  hours  later j  0.009 

7/  8/20 ...I  0.009 

r/22/20 1  0.009 

8/21/20 '  0.009 

9/  3/20 1  <0.0008 

I  ^0.00066? 

9/13/20 <Posterlor  muscles  0.00033 

^\nterior   muscles  0.00015 

9/20/20 \O.00033 

70.00015 

10/11/20 !  0.00015 

10/18-20 0.00015 


60 


■(-  but  very  weak 
+  with  good 
contractions 


Summary:  Left  sciatic  cut  and  normal  nerve-muscle  response  for  at  least  twenty-four 
hours  and  only  muscle  complex  after  forty-six  hours.  First  nerve-muscle  complex  sixty-seven 
days  after  operation  and  duration  of  current  gradually  shortened  to  normal  in  thirty-eight 
days.  Faradism  was  weakly  present  at  this  time,  therefore  chronomyometer  test  showed 
regeneration  thirty-eight  days  ahead  of  faradism.    Regeneration  confirmed  histologically. 


TABLE  2. — Details  of  Experiment  91 


Date  and  Time  of 
Examination 


Duration  of  Current 
in  Seconds 


Approximate 
strength  of  Cur- 
rent in  Volts 


Faradism 


6/28/20  Before  operation 0.00015 

^  hour  after  operation 0.00015 

20  hours  later 0.00015 

•50  hours  later 0.00015 

68  hours  later 0.00015 

69  hours  later 0.00015 

TO  hours  later 0.00015 

75  hours  later ,  0.009 

7/8 ,  0.009 

7/22 0.009 

8/21 0.009 

9/  3/20 0.009 

9/13 0.009 

9/20 0.009 

10/11 ^0.00033  doubtful  at 

70.00033  definite  at 

10/18 0.00015 

10/26 0.00015 

11'  6 0.00015 


33 

55 

— 

42 

0.7 

f  ±  anterior 
\      muscles 

1  +  posterior 
muscles 

14 

4- 

Summary:  Nerve-muscle  complex  lost  between  seventy  to  seventy-five  hours  began  to 
return  after  from  eighty-two  to  one  hundred  and  two  days  and  completely  returned  after 
one  hundred  and  nine  days,  while  faradism  first  returned  after  one  hundred  and  seventeen 
days.      Regeneration  was  confirmed  microscopically. 

protocols  of  only  twenty-one  are  recorded  as  the  others  threw  no  light 
on  this  investigation.  We  record  here  only  the  positive  findings  in  each 
of  these  cases. 
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A  study  of  the  twenty-one  cases  reported  and  Table  3  lead  us  to 
the  following  conclusions : 

1.  As  regeneration  occurs  the  long  nerve-muscle  complex  appears 
first  and  as  regeneration  continues  the  nerve-muscle  complex  shortens 
until  finally  it  reaches  the  value  of  a  normal  nerve-muscle  complex. 
The  early  appearance  of  a  long  nerve-muscle  complex  enabled  us  to 
recognize  that  there  was  beginning  regeneration.  Thus  an  earlier 
diagnosis  and  an  earlier  favorable  prognosis  was  possible.  The  ultimate 
recovery  of  all  patients  in  whom  this  was  observed  has  confirmed  this 
opinion. 

The  minimum  voltage  necessary  to  cause  contractions  may  remain 
practically  the  same  at  each  test  although  the  duration  shortens,  but  in 
some  instances  it  may  vary  considerably  from  time  to  time  and  this  is 
due  to  the  variation  in  tissue  edema,  temperature  of  the  muscles,  etc. 

TABLE  3. — Time  Chronomyometer  Response  Preceded  Other  Signs 
OF  Regeneration 


Case 
No. 


Diagnosis 


Left  sciatic  paralysis 

Incomplete  brachial  plexus  injury 

Bight  sciatic  incomplete 

Left  sciatic  paralysis 

Poliomyelitis 

Bell's  palsy 

Left  facial  paralysis 

Left  facial  paralysis 

Bell's  palsy 

Eight  facial  paralysis 

Left  facial  paralysis 

General  polyneuritis 


Before 
Faradism 


3  months 

3  months 

4  months 
6  months 
Not  tested 

No  gain 

Not  tested 

1  month 

Not  tested 

Probably 
3  months 
Not  tested 

Faradism 
too  painful 


Before 
Voluntary 
Contrac- 
tions 


3  months 
3  months 
2  months 
1-2  months 

2  months 
23  days 

1-3  months 
23  days 
1  week 

Probably 

3  months 
1  week 


Before 

Decrease  Remarks 

in  Anes- 
thesia 

2  months    \ 
5  months 
2-4  months 
No  gain 

No    degenera- 
tion of  nerve 

No    degenera- 
tion of  nerve 

No    degenera- 
tion of  nerve 


In  Table  3  it  will  be  noted  that  the  nerve-muscle  complex  returned 
from  one  to  six  months  before  faradism,  one  week  to  three  months 
before  voluntary  contractions  appeared  and  from  zero  to  five  months 
before  anesthesia  decreased.  The  greatest  gain  was  observed  in  cases 
of  injury  to  the  long  nerves  and  the  least  gain  in  the  facial  nerve  lesions. 
This  is,  of  course,  to  be  expected  for  the  distance  the  regenerating  axis 
cylinders  must  grow  and  the  size  of  the  muscles  innervated  influences 
markedly  the  time  between  beginning  and  complete  recovery.  The  time 
between  degeneration  and  regeneration  of  the  nerve  determines  to  a 
large  extent  the  amount  of  atrophy  of  the  muscles,  no  matter  how  well 
they  are  cared  for. 

2.  The  nerve-muscle  complex  had  disappeared  by  the  fifth  day  in  the 
posterior  group  of  muscles  in  Case  3.    This  was  the  only  case  we  saw 
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early  enough  to  enable  us  to  determine  when  the  nerve-muscle  complex 
first  disappeared.  This  agrees  with  our  animal  experiments  in  which 
the  nerve-muscle  complex  disappeared  invariably  at  the  end  of  seventy- 
six  hours  after  complete  severance  of  the  nerve. 

Adrian  has  reported  a  case  of  facial  paralysis  in  which  the  nerve 
muscle  chronaxie  disappeared  between  the  fifteenth  and  sixteenth  day. 
This  would  indicate  that  in  human  nerves  there  is  considerable  variation 
as  to  when  the  nerve  muscle  complex  is  lost. 

3.  The  presence  of  the  nerve-muscle  complex  in  cases  in  which  there 
is  no  voluntary  movement  is  a  valuable  prognostic  sign  as  illustrated 
by  Cases  6,  9  and  11.  In  these  cases  because  of  the  normal  nerve  muscle 
complex  we  gave  a  good  prognosis  for  early  recovery.  Therefore, 
whenever  the  nerve-muscle  complex  is  present,  even  if  there  is  no 
voluntary  movement,  no  surgical  interference  should  be  considered. 

4.  Faradic  response  did  not  return  until  the  nerve-muscle  complex 
was  0.00033  second  or  shorter,  that  is,  not  until  the  irritability  of  the 
nervous  tissue  reached  normal  limits  and  voluntary  movements  were 
beginning  to  return.  Case  12,  in  which  hyperalgesia  was  present, 
illustrates  strikingly  the  difficulty  of  testing  with  faradism  on  account 
of  the  pain,  for  even  with  weak  currents  the  repeated  stimulus  is  painful 
while  a  single  shock  of  shorter  duration  is  well  tolerated  by  the  patient. 

5.  Voluntary  contractions  returned  at  about  the  same  time  that 
faradism  returned  or  when  the  nerve-muscle  complex  had  reached 
normal  limits. 

6.  The  decrease  in  the  area  of  anesthesia  may  occur  parallel  with 
the  appearance  and  shortening  of  the  nerve-muscle  complex  or  it  may 
lag  considerably  behind.  In  cases  of  motor  nerve  lesions,  as  in  the 
facial,  this  part  of  the  examination  is,  of  course,  useless,  and  conversely 
the  electrical  test  at  first  seems  to  be  useless  in  lesions  of  sensory 
nerves.  That  this  is  probably  not  true  is  suggested  by  Adrian's  ^* 
work  in  which  he  determined  the  strength-duration  curve  for  sensory 
nerves.  This  suggests  the  same  possibilities  for  sensory  nerves  as  we 
have  found  for  motor  nerves  although  we  have  made  no  observations 
on  this  point. 

7.  In  incomplete  nerve  lesions,  as  in  Case  3,  in  which  only  a  few 
fibers  remain  intact,  the  detection  of  one  muscle  showing  even  the  slowest 
nerve-muscle  complex  may  be  of  great  diagnostic  and  prognostic  value 
In  this  case  it  saved  the  patient  an  exploratory  operation  and  recovery 
followed  in  due  time. 

8.  In  extensive  lesions  as  those  of  a  plexus.  Case  2,  or  a  high 
sciatic  lesion.  Case  17,  the  progressive  lengthening  of  the  nerve-muscle 
complex  as  one  proceeds  distally  from  the  lesion  may  mean  one  of  two 
things.    If  the  case  is  seen  early  it  means  that  the  injury  is  incomplete, 
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while  if  the  case  is  seen  late  it  means  either  that  the  injury  is  incomplete 
or  that  regeneration  has  begun.  The  latter  point  is  easily  determined 
by  a  subsequent  examination.  In  either  case  we  feel  that  the  prognosis 
is  usually  good  and  that  operation  is  not  indicated  until  it  has  been 
proved  that  regeneration  is  stationary  after  repeated  examinations. 

9.  The  only  case  of  poliomyelitis  cited,  Case  5,  shows  a  change 
from  the  muscle  complex  to  the  normal  nerve-muscle  complex  in  two 
months  in  some  of  the  muscles,  which  we  interpret  as  meaning  that  the 
anterior  horn  cells  were  regaining  their  activity.  This  method  offers 
a  possible  means  of  determining  with  mathematical  accuracy  when  the 
process  of  recovery  in  the  affected  nerves  in  poliomyelitis  has  come  to 
a  standstill. 

10.  When  patients  were  seen  a  few  months  after  injury  and  show«id 
complete  paralysis  of  a  given  nerve  we  delayed  making  a  prognosis  or 
stating  whether  operation  was  advisable  until  the  axis  cylinders  might 
have  had  time  to  reach  the  nearest  muscle  distal  to  the  lesion.  We  used  as 
a  basis  for  estimating  when  this  time  should  be  the  measuring  of  dis- 
tance from  the  lesion  to  the  motor  point  of  the  nearest  muscle.  This 
distance  in  centimeters  gives  the  number  of  weeks  it  should  take  the 
regenerating  axis  cylinders  (if  regenerating)  to  reach  the  nearest 
muscles  and  thus  be  detected  by  the  electrical  test.  One  cm.  per  week 
seems  to  be  a  conservative  average  rate  of  regeneration,  but  it  must 
be  used  with  judgment  for  each  case  varies  and  the  entire  picture  must 
be  considered.  Cases  1  and  4  show  the  value  of  waiting  in  old  cases. 
We  feel,  however,  that  a  case  seen  early,  unless  the  injury  is  only  a  few 
centimeters  from  a  motor  point,  is  entitled  to  an  exploratory  operation 
if  no  signs  of  recovery  are  present  at  the  end  of  from  six  to  eight  weeks. 

11.  We  have  some  evidence  to  indicate  that  there  is  some  relation 
between  the  number  of  axis  cylinders  in  a  nerve  and  the  length  of  the 
nerve-muscle  complex.  In  Case  3  we  were  ab'e  to  study  the  popliteal 
nerve  in  cross  section  and  found  that  5  cm.  below  the  knee,  axis  cylin- 
ders were  present  in  very  large  numbers  (appeared  like  a  normal  nerve) 
while  5  cm.  distally  from  that  point  the  number  of  axis  cylinders  was 
definitely  decreased.  This  decrease  continued  until  at  the  ankle  there 
were  about  one  or  two  axis  cylinders  to  a  low  power  field.  The  electrical 
response  of  the  gastrocnemius  was  shorter  than  that  of  the  tibialis 
anticus,  and  as  the  former  muscle  gets  its  innervation  higher  up  the 
variation  in  the  length  of  the  nerve-muscle  complex  may  have  been 
dependent  on  the  number  of  axis  cylinders  present.  It  may  of  course 
be  possible  that  the  variation  in  the  threshold  duration  necessary  to 
produce  a  contraction  accounts  for  the  difference  in  electrical  reaction 
at  different  stages  of  regeneration.  Further  observations  are  necessary 
to  clear  up  this  point. 
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Case  5. — P.  G.,  poliomyelitis  of  one  and  one  half  years'  duration;  baking  and 
massage  past  six  months ;  right  leg,  poor  flexion  of  foot,  slight  extension  of  big 
toe,  poor  extension  of  thigh,  inversion  and  aversion  of  foot  gone,  flexion  of 
knee  gone. 

TABLE  8. — Findings  in  Case  5 


Approxi- 

Dates of 

Duration  of 

mate 

Type  of 

Voluntary 

Kxamina- 

Motor  Points  Tested 

Current  in 

Strength 

Contrac- 

Contrac- 

tions 

Seconds 

of  Cur- 
rent in 
Volts 

tions 

tions 

6/26/20       Gluteus  maximus 

Biceps  femoris  long  head. 

Semitendinous 

I  Semimembranous 

[  Gastrocnemius 

Soleus 

I  Vastus  lateralis 

!  Vastus  medialis 

Rectus  femoris 

Tibialis  anticus 

Extensor  hallicus  longus.. 

I  Peroneii 

8/  3/20    '  Gluteus  maximus 

j  Biceps  femoris 

Semimembranous 

Semitendenous 

All  o'tl  ers  as  on  6/26 


0.00065 

95 

0.009 

95 

0.009 

95 

0.009 

95 

0.0008 

95 

0.0008 

95 

0.00015-33 

95 

0.00015-33 

95 

O.0OO15-33 

95 

0.009 

95 

0.009 

95 

o.oooe 

95 

0.00015 

95 

0.00015 

95 

O.00O15 

95 

0.00015 

95 

Fair 
Fair 
Fair 
Fair 
Fair 
Fair 
Fair 
Fair 
Fair 
Fair 
Fair 
Fair 
Fair 
Fair 
Fair 
Fair 


No 
No 

No 

No 

No 

Yes 

Tea 

Yes 

No 

No 

Slight 

Sl'ght 

Slight 

Slight 

Slight 


Summary:  The  muscle  and  slow  nerve-muscle  complexes  explain  the  losses  or  impaired 
function  of  various  muscles;  by  referring  back  to  the  origin  of  the  nerves  supplying  the 
affected  muscles  the  lesion  is  in  L  4  and  5,  S  1,  2  and  3  segments  of  the  cord;  muscles  of 
thigh  changed  from  muscle  to  rapid  nerve-muscle  complexes  as  slight  voluntary  movements 
returned. 


Case  6.— R,  Bell's  palsy  left— onset  July  30. 

TABLE  9. — Findings  in  Case  6 


Dates 

of 
Exami- 
nations 

1 
Duration 
of  Cur- 
Motor  Points  Tested             rent  in 
Sec- 
onds 

Approxi- 
mate 

Strength 
of  Cur- 
rent in 
Volts 

Type    i    Volun- 

of            tary 
Con-      Contrac- 
trac-         tions 
tion 

Remarks 

8/  2/20 

8/  4/20 

8/  9/20 

8/25/20 
10/15/20 

All  of  right  and  left  facial.. 
All  of  left  facial 

0.00015 
0.00015 

50 

50 

50 

50 
50 

Good      None  on 
left 

Good      None  on 
left 

Good      None  on 
left 

Good        Slight 

Good         Good 

Faradism  present 
Faradism  present 

AU  of  left  facial 

411  of  left  facial 

0.00015 

0.00015 
0.00015 

Faradism  preseut 
Faradism  present 

\j  of  left  facial 

Faradism  present 

Summary:  Paralysis  came  on  over  night,  nerve-muscle  response  to  both  chronomyonieter 
and  faradic  tests  at  all  times  but  voluntary  movement  did  not  return  for  over  three  weeks. 
Good  prognosis  given  on  first  examination.  Voluntary  contractions  returned  slightly  in 
three  weeks,  definitely  in  six  weeks. 

Case  7.— M.  W..  left  facial  paralysis,  complete,  following  suppurative  paroti- 
ditis  and  open  drainage  Nov.  4,  1920.    Paralysis  first  noted  December  7. 

Case  8.— R.  T.,  left  facial  paralysis,  onset  July  2,  1920. 

Case  9.— H.  R.,  right  facial  paralysis ;  onset  sudden,  July  15,  1920 ;  examined 
July  24,  1920;  slight  voluntary  power  in  orbicularis  oculi  only;  nerve-muscle 
response  0.00015  second  with  good  contractions  over  entire  right  and  left  face; 
given  good  prognosis  for  early  recovery  possibly  within  two  weeks.  Aug.  3,  1920, 
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(ten  days  later)  a  letter  from  the  patient  stated  that  he  had  the  normal  use  of 
all  muscles  of  the  face.  He  was  not  tested  with  faradism  which  test  no  doubt 
would  have  been  positive. 

TABLE  10.— Findings  in  Case  7 


Dates 

of 
Exami- 
nations 

Motor  Points  Tested 

Duration 
of  Cur- 
rent in 
Sec- 
onds 

Approxi- 
mate 
Strength 
of  Cur- 
rent in 
Volts 

Type 

of 
Con- 
trac- 
tion 

Volun- 
tary 
Contrac- 
tions 

Remarks 

1/  5/21 

All  of  left  facial: 

Upper  branch 

Mid  branch 

0.009 
^0.0008 
?0.009 
0.00015 
0.009 
C.00O8 
0.00015 

o.ooos' 

0.00033 
0.00015 
0.00025 
0.00011 
0.00011 

00 

90 
30 
30 
30 
90 
30 

80 
80 
30 
50 
30 
30 

Weak 
Weak 

■Fair 
Weak 
Weak 

Fair 

Weak 
Weak 
Weak 
Weak 
Good 
Good 

None 
None 

Partial 
None 
None 
Partial 
None 
Slight 
Pair 
None 
Fair 
Good 
Slight 
Fair 
Good 

'Inferior  branch 

1/18/2] 

Upper  branch 

Patient  massag- 
ing own  face 

Mid  branch 

Inferior  branch 

2/  2/2] 

Upper  branch 

Patient  m.assag- 
Ing  own  face 

Mid  branch 

Inferior  branch 

2/28/21 

Patient  massag- 
ing own  face 

4/15/21 

Patient  massag- 
ing own  face 

.  Mid  branch 

Summary:  Patient  seen  four  weeks  after  paralysis  noted;  very  slight  voluntary  control  of 
muscles  innervated  by  inferior  branch.  Good  prognosis  given  on  basis  of  good  nerve-muscle 
complex  in  inferior  branch  and  slow  in  mid  branch,  two  weeks  later  some  muscles  in  superior 
branch  showed  nerve  muscle  complex  and  two  weeks  after  this  the  patient  had  some  voluntary 
control  of  muscles  innervated  by  lower  two  branches.  Two  months  later  there  was  rapid 
nerve  muscle  complex  in  all  three  branches  and  voluntary  control  in  all  three  branches, 
though  that  in  the  superior  branch  was  slight. 


TABLE  11. — Findings  in  Case  8 


Dates 

Approxi- 

Type 

Volun- 

Anes- 

of 

Duration 

mate 

of 

tary 

thesia 

Exam- 

Motor  Points 

of  Cur- 

Strength 

Con- 

Con- 

to 

Remarks 

ma- 

Tested 

rent  in 

of  Cur- 

trac- 

trac- 

Pin- 

tions 

Seconds 

rent  in 
Volts 

tion 

tions 

Prick 

7/23/20 

All  of  left 
facial 

O.0O9 

20 

Fair 

Negative 

None 

Faradism  nega- 
tive 

8/10/20 

All  of  left 
facial 

0.009 

20 

■air 

Negative 

None 

Faradism  nega- 
tive 

8/28/20 

.-^11  of  left 
facial 

0.0008 

55 

Fair 

Negative 

None 

Faradism  nega- 
tive 

9/20/20 

All  of  left 
facial 

0.00015 

15 

Fair 

Very 
doubtful 

None 

Faradism  posi- 
tive; slight 
wrinkles  left 
side  of  face 

10/23/20 

All  of  left 
facial 

0.00015 

15 

Good 

Present 
but  weak 

None 

Faradism  posi- 
tive 

11/15/2.) 

Practically 

normal 

Summary:  Patient  seen  three  weeks  after  paralysis,  etiology  unknown  but  possibility  of 
severed  nerve  trunk  very  remote;  operation  not  warranted  though  no  nerve-muscle  complex 
present.  Prognosis  withheld  until  August  28,  two  months  from  onset,  when  beginning 
nerve-muscle  complex  developed,  yet  faradism  negative.  Faradism  positive  one  month  later 
when  doubtful  voluntary  contractions  were  present  and  wrinkles  of  skin  began  to  return. 
Gain  over  faradism  one  month,  over  voluntary  contractions  at  least  twenty-three  days. 

Summary :  This  case  illustrates  that  normal  nerve-muscle  complex  was  present 
even  when  the  muscles  did  not  contract  voluntarily  and  recovery  was  rapid. 

Case  10. — V.  H.,  there  was  right  facial  paralysis  in  April,  1920,  following  a 
mastoid  operation.  Examination  was  made  Oct.  21,  1920;  paresis  of  middle  and 
inferior   branches    and    complete    paralysis    of    superior    branch;    nerve-muscle 
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complex  of  inferior  and  middle  branches,  0.00015  second,  superior  branch  0.C09 
second  with  50  volts  and  0.008  with  70  volts ;  faradism  positive  in  inferior  and 
middle  branches,  but  negative  in  the  superior.  Jan.  29,  1921,  the  patient's  letter 
stated  that  he  had  good  voluntary  movement  over  the  middle  and  inferior 
branches,  but  slight  in  superior  branches. 

Summary :  Because  of  beginning  nerve-muscle  complex  with  70  volts,  we  felt 
entire  nerve  would  recover,  and  the  later  report  seems  to  indicate  that  it  is 
occurring. 

Case  11. — H.,  partial  left  facial  paralysis  following  brain  abscess  of  left 
temporal  lobe  on  Dec.  1,  1920.  Paralysis  noted  Jan.  8,  1921.  Examined  Jan.  1.3, 
1921.  Only  slight  voluntary  control  of  upper  branch;  no  voluntary  control  of 
the  two  lower  branches;  good  reaction  in  all  the  branches  with  0.00015  at  10 
volts;  Jan.  8,  1921,  good  voluntary  control  of  all  branches. 

Summary :  Rapid  nerve-muscle  complex  was  present  at  height  of  paralysis, 
so  that  good  prognosis  was  given  and  complete  recovery  followed  in  a  week. 

Case  12. — G.  B.,  general  polyneuritis  (?),  examined  Nov.  20,  1920;  ail 
voluntary  movements  of  left  leg  and  ankle  gone  and  only  slight  movement  of 
third  toe.  Anterior  and  posterior  groups  of  muscles  of  the  left  leg  reacted 
only  at  0.009  second  with  80  volts.  Right  leg.  movements  of  ankle  and  toes 
were  slightly  present  and  muscles  reacted  to  0.00033  second  with  95  volts.  No 
contractions  elicited  in  either  leg  with  faradic  or  galvanic  current  because  the 
hyperalgesia  made  it  too  painful  to  use  a  strong  enough  current  to  bring  out 
a  reaction  with  either  current.  Burning  sensation  which  patient  could  stand 
comfortably  was  present  with  the  chronomyometer  tests. 

Summary:  The  chronomyometer  reactions  corresponded  to  the  paralysis  or 
paresis  present.  This  case  illustrates  that  electrical  tests  may  be  made  on  a 
patient  with  the  chronomyometer  when  it  is  not  possible  to  test  the  patient  by 
ordinary  methods  because  they  are  too  painful. 

Case  13. — E.  K.,  median  and  ulnar  secondary  suture;  extensor  digitorum 
communis,  0.00015  second  and  good  voluntary  power;  extensor  carpi  ulnaris 
0.00033  second  and  poor  voluntary  power ;  other  muscles  of  the  forearm  were 
normal.  Ten  months  later,  0.00015  second  in  all  muscles  of  the  forearm  and  hand 
at  25  volts  except  lumbricales,  which  required  95  volts  and  good  voluntary  power 
in  all  muscles  except  the  lumbricales. 

Summary:  This  case  illustrates  the  increase  in  voluntary  power  paralleled 
by  shortening  of  the  nerve-muscle  complex. 

Case  14. — A.  W.  G.,  gunshot  wound  through  the  lumbar  region.  Current 
strength  65  volts,  right  leg :  obturator  nerve,  0.00033  second ;  femoral  nerve, 
0.00015  second;  biceps  muscle,  0.00033  second;  tibial  nerve,  0.00033  second; 
peroneal  nerve,  no  response ;  tibialis  anticus  muscle,  0.009  second ;  peroneii, 
0.009  second;  soleus,  0.00015  second;  gastrocnemius,  0.00015  second.  Left  leg: 
sciatic  nerve,  0.00015  second ;  peroneal  nerve,  negative ;  tibial  nerve,  0.0C015 
second ;  biceps  femoris,  0.00015  second ;  tibialis  anticus,  0.0008  second ;  peroneii, 
0.0008  second. 

Summary :  Examination  revealed  a  bilateral  injury  to  the  sacral  plexus 
affecting  the  roots  which  supply  primarily  the  peroneal  nerves,  especially  on 
the  right  side. 

Case  15. — A.  G.,  median  and  partial  ulnar  in  axilla;  repaired  two  years  ago. 
Examined  June  30,  1920.  All  motor  points  0.00015  second  with  70  volts  and 
limited  function,  but  sensory  regeneration  practically  normal;  on  Feb.  20,  1921, 
practically  normal  function. 
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Summary :  Rapid  nerve-muscle  complex  indicated  that  problem  of  regaining 
function  was  one  of  reeducation  which  was  confirmed  by  observation  eight 
months  later. 

Case  16. — D.  L.  R.,  ulnar  injury  above  the  wrist  six  years  ago;  repaired 
March,  1920;  tested  July  9,  1920;  some  sensations  in  little  finger.  There  was 
marked  atrophy  of  muscles  of  hand,  therefore  electrical  testing  was  difficult. 
Reaction  to  0.0008  second  and  doubtful  voluntary  movements  of  ulnar  muscles. 

Case  17. — M.  R.,  examined  July  20,  1920;  reduced  congenital  dislocated  hip 
with  sciatic  nerve  injury  left;  reduced  three  years  ago,  in  cast  three  months, 
anesthesia  from  knee  down,  weak  movements  of  knee  and  paralysis  of  foot 
when  cast  was  removed.  Reaction  of  gluteals,  0.00015  second;  upper  thigh, 
0.00033;  lower  thigh,  0.00065;  below  the  knee,  0.0008  second  posteriorly,  and 
0.009  anteriorly.  Right  leg  showed  normal  reaction.  March  19,  1921 :  All  of  left 
thigh,  0.00015  second,  soleus  and  gastrocnemius,  0.0008  second,  tibialis  anticus 
and  peroneii,  0.009  second  with  poor  reaction,  plantaris  longus,  0.009  second. 
Anesthesia  to  pin  prick  below  ankle,  but  deep  sensation  present  down  to  tips 
of  toes.  Voluntary  Movements :  Thigh  good,  knee  fair,  ankle  only  slight  exten- 
sion, foot  inverted  with  toe  drop. 

Summary :  In  eight  months  nerve-muscle  complex  of  thigh  shortened,  and 
parellel  .with  this  the  voluntary  power  increased ;  no  signs  of  improvement 
below  the  knee  except  a  decrease  in  the  anesthesia  and  a  slight  extension  of  the 
ankle  which  shows  that  the  slow  nerve-muscle  complex  means  some  innervation. 

Case  18. — S.,  spastic  paraplegia  from  a  spinal  cord  cyst.  Reaction  of  all 
motor  points  of  both  legs,  0.00015  second  with  20  volts. 

Summary:  This  case  shows  that  the  paralysis  due  to  injury  of  the  upper 
neuron  did  not  alter  the  electrical  reactions  of  the  lower  neuron. 

Case  19.— J.  B.,  back  injured  July  20,  1920.  Tested  Sept.  10,  1920.  Paraplegia 
from  the  level  of  iliac  spines  down,  with  anesthesia  to  touch,  and  only  the 
muscle  complex  0.009  with  100  volts. 

Summary :  Complete  degeneration  of  the  lower  cord  and  peripheral  nerves. 

Case  20. — R.  K.,  amyotonia  congenitalis  (?).  No  nerve-muscle  or  muscle 
response  in  either  leg  except  in  the  rectus  femoris  right  (0.00015  second,  good 
response)  ;  sartorius  right  (0.00015  second,  fair  response)  vastus  externus,  right 
(0.0008  second,  weak  response).  Voluntary  movements  only  in  rectus  femoris 
and  sartorius.  No  anesthesia  or  trophic  changes.  Legs  about  half  normal  size, 
but  had  appearance  of  having  normal  sized  muscle  for  that  sized  leg. 

Summary :  The  electrical  response  was  parellel  to  voluntary  movements  and 
showed  a  degeneration  of  the  motor  nerves  and  their  muscles. 

Case  21. — M.,  lower  spinal  injury  followed  immediately  by  operation;  com- 
plete paralysis  of  both  legs  since  accident  one  and  one-half  years  ago;  marked 
atrophy  of  muscles  of  both  legs ;  no  voluntary  movements ;  trophic  ulcers  and 
limitation  of  motion  of  joints  of  both  legs,  no  muscle  or  nerve-muscle  response 
in  either  leg;  anesthesia  up  to  mid-thigh.  The  patient  showed  complete  loss  of 
irritable  nerves  or  muscles  eighteen  months  after  injury. 

DISCUSSION 

Previous  workers  who  have  studied  regeneration  of  nerves  by 
observations  on  the  chronaxie  have  hoped  to  find  a  method  by  which 
at  a  single  examination  it  could  be  determined  that  the  process  of 
regeneration  was  going  on.  In  consequence  Adrian  "  has  arrived  at  the 
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conclusion  that  though  chronaxie  is  of  great  physiologic  interest,  it  has 
no  practical  value.  Thus  he  says  "The  presence  or  absence  of  excitable 
nerve  fibers  can  be  detected  well  enough  by  the  ordinary  faradic  coil 
and  except  for  purposes  of  research  there  is  little  to  be  gained  by  the 
use  of  condensers  or  any  other  more  elaborate  method."  In  Lapicque's  ^' 
published  papers  he  has  observed  that  chronaxit  lengthens  as  degener- 
ation progresses,  but  we  find  no  statement  indicating  that  he  ever  studied 
chronaxie  changes  in  regenerating  nerves.  Furthermore,  in  all  his 
studies  he  seems  to  disregard  the  variation  in  the  strength  of  the 
current  necessary  to  bring  out  chronaxie. 

In  the  work  recorded  in  this  paper  repeated  observations  were  made 
with  the  chronomyometer  during  the  regeneration  and  degeneration  of 
nerves.  Thus  it  has  been  possible  to  show  that  the  nerve-muscle 
complex  becomes  shorter  during  the  period  of  regeneration  and  that  it 
lengthens  during  the  degeneration  of  a  nerve. 

The  only  instance  of  repeated  observations  of  chronaxie  that  we  have 
been  able  to  find  any  record  of  is  a  single  case  of  Adrian's  ^*  on  a  facial 
paralysis  in  which  he  made  observations  on  the  orbicularis  oculi  and 
observed  a  gradual  shortening  of  the  chronaxie  from  0.0075  second 
to  0.0003  second.  In  other  words,  the  chronaxie  shortened  about 
twenty  times,  yet  Adrian  does  not  seem  to  consider  this  observation 
at  all  significant.  Possibly  this  was  due  to  the  fact  that  voluntary 
movement  was  present  when  the  chronaxie  was  0.0075  second.  In 
our  own  observations  we  have  shown  that  far  more  important  than 
chronaxie  are  the  changes  in  the  minimum  duration  of  the  current  in 
so  far  as  it  brings  out  the  progressive  shortening  of  the  nerve-muscle 
complex  that  occurs  when  a  nerve  regenerates. 

It  is,  of  course,  apparent  that  until  a  regenerating  nerve  has  reached 
a  muscle  one  cannot  hope  to  detect  any  changes  in  the  minimum  duration 
of  the  current.  Thus  the 'time  between  the  appearance  of  the  muscle 
complex  following  a  nerve  injury  and  the  reappearance  of  the  nerve- 
muscle  complex  will  vary  with  the  distance  between  the  site  of  the 
nerve  injury  and  the-  nearest  muscle  to  be  innervated  by  the  nerve 
under  consideration.  When  a  nerve  injury  case  is  seen  early  (after  about 
three  weeks)  it  is  of  great  value  to  know  whether  only  the  muscle 
complex  is  present,  for  this  would  indicate  that  the  nerve  has  completely 
degenerated;  following  this,  however,  no  observations  on  minimum 
duration  are  of  value  until  the  nerve  has  reached  the  nearest  muscle. 
When  a  nerve,  therefore,  has  a  great  distance  to  grow,  which  would 
mean  months  before  one  could  hope  to  get  any  evidence  of  beginning 
regeneration,  an  early  exploration  seems  desirable,  but  if  the  nerve 
has  only  a  short  distance  to  grow  to  the  nearest  muscle,  exploration 
might  well  be  deferred  until  the  average  time  for  regeneration  has 
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elapsed  (about  1  cm.  a  week).  Where  the  principal  disability  is  due 
to  atrophy  of  small  muscles,  as  in  an  ulnar  or  musculospiral  paralysis, 
it  may  be  unwise  to  defer  operation. 

If  at  exploration  the  nature  of  the  lesion  is  still  uncertain,  another 
method  suggested  by  one  of  us  (J.  Y.  M.)  of  determining  whether  the 
axis  cylinders  have  grown  through  the  lesion  may  be  employed.  This 
subject  was  discussed  in  another  paper  which  appeared  in  the  Novem- 
ber issue  of  Archives  of  Surgery. 

SUMMARY     AND     CONCLUSIONS 

The  following  points  seem  to  us  to  be  the  most  important  ones 
derived  from  this  study : 

1.  The  chronomyometer  is  a  practical  instrument  for  detecting 
regeneration  of  nerves  in  clifiical  cases. 

2.  The  determination  of  the  minimum  duration  of  a  current  neces- 
sary to  stimulate  a  muscle  is  of  greater  value  than  determining  the 
chronaxie. 

3.  The  nerve-muscle  complex  after  a  nerve  has  been  cut  has  always 
disappeared  in  animals  within  seventy-six  hours  and  in  one  human  case 
by  the  fifth  day. 

4.  As  regeneration  occurs  the  nerve-muscle  complex  shortens 
gradually.  This  has  been  demonstrated  both  in  animal  experiments 
and  clinical  cases. 

5.  The  nerve-muscle  complex  begins  to  appear  from  one  to  six 
months  before  faradic  response,  from  one  week  to  three  months  before 
voluntary  contractions  and  from  zero  to  five  months  before  contraction 
of  the  area  of  anesthesia. 

6.  The  variation  in  the  minimum  duration  of  the  current  necessary 
to  stimulate  muscles  along  the  distribution  of  a  nerve  as  well  as  repeated 
tests  of  one  muscle  may  be  of  value  in  determining  the  regeneration 
of  a  nerve. 

7.  The  faradic  response  of  muscles  and  voluntary  movements  do 
not  return  until  the  nerve-muscle  complex  has  reached  normal  limits. 

8.  Chronomyometer  tests  are  of  value  as  soon  as  a  nerve  has 
degenerated  (five  days  or  less)  and  as  soon  as  regenerating  fibers  have 
reached  the  nearest  muscle.  This  time  can  be  estimated  with  fair 
accuracy  by  measuring  the  distance  between  the  lesion  and  the  nearest 
motor  point. 

9.  The  method  herein  described  offers  a  more  accurate  means  of 
determining  much  earlier  the  progress  of  nerve  regeneration.  Combined 
with  a  study  of  sensory  changes,  trophic  disturbances,  etc.,  it  is  a 
distinct  aid  in  the  prognosis  and  treatment  of  nerve  injuries. 
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DISCUSSION 

Dr.  Sanger  Brown  of  Kenilworth  said  that  in  the  earh'  eighties  of  the 
last  century  it  was  rather  enthusiastically  taught  in  some  quarters  that  elec- 
tricity might  be  used  in  paralysis  due  to  a  nerve  lesion  to  hasten  recovery, 
and  no  doubt  at  the  present  time  it  is  quite  extensively  used  for  this  purpose. 
Since  these  reported  investigations  seem  to  have  been  carried  out  with  such 
exceptional  thoroughness,  he  would  like  to  ask  whether  the  writers  of  the  paper 
had  any  suggestions  to  offer  on  this  point.  He  also  asked  whether  the  methods 
employed  in  testing  would  have  any  injurious  effect  on  nerve  lesion  at  any 
stage,  because  no  matter  how  absurd  such  a  question  might  appear,  it  was 
likely  to  be  raised  in  medicolegal  cases,  where  such  tests  were  used. 

Dr.  M.  Allen  Starr  of  New  York  thought  that  the  value  of  Dr.  Sachs' 
paper  could  not  be  emphasized  too  greatly,  because  it  had  a  medicolegal  appli- 
cation. He  said  that  occasionally  he  was  asked  to  decide  cases  before  the  New 
York  State  Commission  for  Compensation  for  Injuries,  and  he  recalled  a  case 
seen  recently  in  which  this  would  have  decided  definitely  whether  the  man  was 
going  to  recover  from  a  serious  brachial  palsy  or  whether  he  was  permanently 
disabled. 

Dr.  Isador  Abraham  son,  New  York,  asked  whether  Dr.  Sachs,  with  his 
newer  method  of  examination  had  studied  its  relationship  to  the  incidence  of 
such  sequelae  of  facial  palsy  as  contracture  and  hemispasms. 

Dr.  Ernest  Sachs  of  St.  Louis,  in  closing,  said  regarding  the  therapeutic 
effect,  that  this  method  had  been  of  distinct  value.  A  woman,  who  had  a  gash 
across  her  face,  with  complete  facial  paralysis,  went  to  see  him.  The  question 
was  whether  or  not  the  facial  nerves  had  been  cut.  Heretofore  the  only  method 
of  determining  this  was  to  wait  and  see  whether  the  nerves  would  recover.  By 
testing  with  this  method,  however,  they  found  that  the  long  nerve  muscle  com- 
plex was  present.  She  was  given  a  good  prognosis,  and  in  four  months  began 
to  move  her  face. 

They  have  tested  now  about  thirty-five  clinical  cases  of  all  sorts,  and  they 
have  found  that  when  the  first  evidence  of  the  nerve  muscle  complex  appear- 
ing is  obtained,  a  complete  regeneration  of  the  nerve  is  certain. 

Regarding  Dr.  Abrahamson's  question  about  facial  spasm.  Dr.  Sachs  said 
they  had  had  no  experience  with  this  condition. 
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INTRODUCTION 

The  object- of  this  paper  is  to  review  critically  the  state  of  our 
knowledge  of  the  site  of  involvement  of  the  peripheral  neurons  in 
diabetes  mellitus ;  to  this  will  be  added  some  data  and  opinions  from 
my  own  experience  with  particular  reference  to  the  question  of  neuritis. 

REPORTS    OF     PATHOLOGIC     CONDITIONS     IN    THE    LITERATURE 

The  pathologic  reports  are  scanty  and  unsatisfactory.  They  may  be 
roughly  divided  into  those  which  place  the  lesion  in  the  spinal  cord  and 
those  which  place  it  in  the  peripheral  nerves.  The  last  review  is  by 
Schweiger,^  who  discussed  especially  changes  occurring  in  the  intra- 
medullary sensory  roots  and  posterior  columns.  Schweiger  gathered 
the  case  reports  of  sensory  tract  and  root  disease  up  to  1909. 

Because  of  complicating  syphilis  and  tuberculosis  all  of  these  cases, 
with  the  exception  of  two,  that  of  Souques  and  Marinesco  ^  and 
Schweiger's  second  case  ^  must  be  discarded.  There  is  no  case  report 
for  the  former,  and  in  the  latter  all  that  is  said  as  to  examination  is 
"patellar  reflexes  present,  sensation  of  the  legs  diminished.  The 
patient  died  in  coma."  This  evidence  is  not  very  convincing.  Findlay  ^ 
reported  pathologic  findings  after  Schweiger,  but  his  patient  was  also 
tuberculous  with  a  positive  sputum,  therefore  his  case  cannot  be 
accepted,  for  tuberculosis  may  also  cause  posterior  column  degen- 
eration. 

1.  Schweiger,  Ludwig:  Ueber  die  tabiformen  Veranderungen  der  Hinter- 
strange  beim  Diabetes,  Arbeiten  aus  dem  Neurologische  Institut  der  Wiener 
Universitat  14:391,  1908. 

2.  Souques  and  Marinesco :  Lesions  de  la  moelle  epiniere  dans  un  cas  de 
diabete  sucre,  Rev.  Neurol.  5:654,  1897. 

3.  Findlay:  Changes  in  the  Peripheral  Nerves  in  a  Case  of  Diabetes 
Mellitus,  Glasgow  M.  J.  1907,  p.  256. 
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Reports  of  anterior  horn  cell  degeneration  are  also  found,  but  none 
except  Marinesco's  case  in  1901  *  is  free  from  complications.  This 
case  therefore  yields  no  reliable  evidence  of  primary  peripheral  neuritis. 

Changes  in  the  peripheral  nerves  have  been  reported,  but  of  these 
cases  few  are  free  from  such  complications  as  infected  gangrene,  tuber- 
culosis and  syphilis.  None  is  reported  after  the  introduction  of  ihe 
Wassermann  test. 

Summary. — 1.  We  have  no  reliable  pathologic  evidence  except  the 
reports  of  Souques  and  Marinesco,  of  Schweiger  and  of  Marinesco 
The  clinical  findings  here  are  too  meager  to  make  these  reports  of 
value. 

2.  There  is  no  pathologic  evidence  of  primary  peripheral  neuritis. 

CLINICAL  REPORTS  IN  THE  LITERATURE 

The  clinical  reports  are  roughly  divisible  into  those  describing 
mononeuritis  or  polyneuritis,  and  those  describing  chronic  anterior 
poliomyelitis.  It  is  noteworthy  that,  with  few  exceptions,  the  findings 
indicate  that  the  peripheral  neurons  are  affected  either  in  their  sensory 
or  motor  parts.  The  cases  of  so-called  mononeuritis  are  either 
exclusively  sensory  or  show  atrophy  or  paresis. 

(a)  Polyneuritis. — In  the  group  of  about  twenty  cases  reported  as 
polyneuritis  it  is  remarkable  that,  with  only  one  exception,  the  clinical 
picture  is  either  sensory,  objective  and  subjective,  or  motor  with  no 
objective  sensory  changes.  In  both  groups  pain  or  neuralgia  was 
present.  Buzzard's  ^  case  alone  showed  involvement  of  both  sensory 
and  motor  fibers.  With  this  exception  the  reported  cases  suggest  dis- 
ease either  of  the  motor  cells  and  roots  or  of  the  sensory  roots.  They 
do  not  indicate  involvement  beyond  the  junction  of  the  motor  and 
sensory  roots,  that  is,  peripheral  neuritis. 

The  cases  of  Pitres  and  Marchand  (1917)  "  Reich,^  Nonne  *"  and 
Charcot  °  showed  motor  involvement,  the  only  sensory  disorder  being 

4.  Marinesco,  G. :  A  Case  of  Diabetic  Paraplegia.  Read  at  a  meeting  of 
the  Neurological  Society  of  Paris,  July  4,  1901 ;  Abstr.,  Neurol.  Centralbl.. 
1901,  p.  94. 

5.  Buzzard:  Illustrations  of  Some  Less  Known  Forms  of  Peripheral 
Neuritis,  Especially  Alcoholic  Monoplegia  and  Diabetic  Neuritis,  Brit.  M.  J., 
1890,  p.  1422. 

6.  Pitres  and  Marchand:  Des  polynevrites  diabetiques,  Progres  med.  36: 
295-297  (Sept.  8)  1917;  abstr.,  J.  A.  M.  A.  69:1834  (Nov.  24)  1917;  abstr., 
Rev.  Neurol.  23:141,  1918. 

7.  Reich,  A. :  A  Case  of  Diabetic  Multiple  Peripheral  Neuritis,  Med.  Rec. 
45:59  (Jan.  13)  1894. 

8.  Nonne:  Ueber  Poliomyelitis  bei  Diabetes  Mellitus,  Berl.  klin.  Wchnschr. 
1896,  No.  10,  March  9. 

9.  Charcot,  M. :  Sur  un  cas  de  paraplegie  diabetique,  Arch,  de  Neurol. 
19:318  (May)   1890. 
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neuralgia.  Rimbaud's  case/"  on  the  other  hand,  was  sensory  only, 
showing  disturbance  of  all  forms  of  sensation.  The  cases  of  Packard," 
Pryce/^  Unschuld  ^^  and  Findlay  ^  were  complicated  so  as  to  make 
conclusions  uncertain.  Buzzard's  ^  case  was  the  only  one  of  typical 
sensorimotor  neuritis.  WilHamson,^*  who  has  seen  many  cases  of  dia- 
betes, states  that  sensorimotor  neuritis  is  either  very  rare  or  that  it 
does  not  exist  at  all.  My  own  conclusions  are  that  cases  showing  with 
parallel  intensity,  and  in  the  same  nerve  distribution,  both  paralysis 
and  atrophy  and  changes  in  deep  and  superficial  sensation  do  not  occur 
as  a  result  of  diabetes.  In  other  words,  true  sensorimotor  neuritis 
does  not  occur. 

However,  there  seem  to  be  two  groups  of  cases  which,  at  first 
sight,  simulate  polyneuritis :  one  due  to  disease  of  the  anterior  horn 
cells  or  the  intramedullary  portion  of  the  lower  motor  neurons  and 
associated  with  neuralgia,  the  other  due  to  involvement  of  the  intra- 
medullary sensory  tract,  as  in  some  forms  of  tabes.  The  following  case 
from  the  service  of  Dr.  Foster  Kennedy  at  Bellevue  Hospital  is  an 
example  of  the  combination  of  these. 

CASF.      RKPORT 

The  chief  complaint  of  Mrs.  A.  L.,  admitted  to  Bellevue  Hospital  Oct.  2, 
1920,  was  inability  to  walk.  Her  family  and  past  histories  were  negative ; 
alcohol  had  not  been  used  and  there  was  no  syphilis.  Two  weeks  ago  the 
patient  was  unable  to  walk  on  account  of  pain  and  stiffness  about  the  ankles. 
There  was  no  swelling  of  the  joints. 

Physical  Examination. — The  patient  did  not  look  ill.  The  general  medical 
examination  was  negative.  The  pupils  reacted  fairly  well  to  light  and  in 
accommodation.  The  deep  reflexes  were  normal  in  the  upper  extremities,  absent 
in  the  lower.  There  was  no  Babinski  sign  and  no  ankle  clonus.  No  sensory 
disorders  were  noted.  On  October  5,  the  patient  could  not  walk  as  her  legs 
doubled  up  under  her.  On  the  right  there  was  paralysis  of  the  iliopsoas  and 
tibialis  anticus.   There  was  complete  paralysis  of  the  quadriceps.  The  patient  was 

10.  Rimbaud,  L. :  Nevrite  diabetique,  Gaz.  d.  hop.  82:1555  (Nov.  2)  1909: 
abstr..  Rev.  Neurol.  20:502.  1910;  abstr.,  Neurol.  Centralbl.  1910,  p.  936. 

11.  Packard,  F.  H. :  A  Case  of  Neuritis  in  the  Course  of  Diabetes,  Boston 
M.  J.,  1902,  p.  324. 

12.  Pryce,  T.  D. :  A  Case  of  Perforated  Ulcers  of  Both  Feet  Associated 
with  Diabetic  and  Ataxic  Symptoms,  Lancet  2:11  (July  2)  1887;  1888.  p.  59. 
On  Diabetic  Neuritis  with  a  Clinical  and  Pathological  Description  of  Three 
Cases  of  Diabetic  Pseudo-tabes,  Brain  16:416,  1893;  abstr.,  Rev.  Neurol.  2:122. 
1894. 

13.  Unschuld :  Ueber  ein  bisher  nicht  gewiirdigtes  Symptom  des  Diabetes 
Mellitus,  Berl.  klin.  Wchnschr.  28:649,   1894. 

14.  Williamson,  R.  T.:  Diabetes  and  Its  Treatment,  Edinburgh,  1898;  The 
Nervous  Complications  of  Diabetes  Which  Are  Associated  With  Changes  in 
the  Peripheral  Nerves  and  Spinal  Cord,  Rev.  de  med.  31:872,  1911;  abstr., 
Rev.  Neurol.  24:304,  1912;  Diseases  of  the  Spinal  Cord,  London,  1911. 


PERIPHERAL    NEUROXS    IX    DIABETES    MELLITUS         203 

unable  to  hold  up  her  legs.  Knee  and  Achilles  reflexes  were  absent.  The 
arms  were  normal.  On  October  8,  the  upper  extremities  were  normal.  The 
abdominal  reflexes  were  absent  (lax  abdominal  wall).  She  complained  of 
pains  in  the  legs.  The  blood  Wassermann  reaction  was  negative.  On  October  15, 
urinalysis  revealed  sugar,  4  per  cent.,  36.4  gm.  On  October  18,  there  were  256 
mg.  of  blood  sugar.  On  November  2,  patchy  analgesia  and  tactile  anesthesia 
were  present  over  the  feet  and  legs,  which  was  neither  clearly  neural  nor 
segmental  in  distribution.  Position  sense  in  the  great  toes  was  normal.  On 
November  28,  electric  tests  of  muscles  were  made.  Condenser  current  (normal 
response,  0.01  to  0.05  microfarads)  : 

Right  Left 

Tensor   fasciae   latae 0.39  0.09 

Quadriceps    femoris No  contraction  No  contraction 

Adductor   longus 1.99  0.49 

Vasti    ?  1.00 

Sciatic  nerve 0.29  0.19 

Tibial   nerve 0.09  0.09 

Peroneal    nerve No  response  0.09 

On  January  6  sensory  changes  were  less  and  of  no  definite  distribution. 
Muscle  sense  was  normal  in  the  toes.  The  patient  was  discharged,  unimproved. 
On  June  1  the  patient  was  visited  at  her  home.  She  had  been  in  bed  and  had 
not  walked  since  leaving  the  hospital.  She  had  been  on  an  ordinary  diet.  Her 
cutaneous  and  muscle  sensations  were  normal.  The  legs  were  flexed  at  the  hip 
and  knee.  There  was  contracture  of  the  hamstrings.  Flexion  of  the  thigh  by  the 
iliopsoas  was  poorly  executed.  No  extension  at  the  knee  was  possible.  There  was 
marked  atrophy  of  the  quadriceps  femoris.  Movements  of  the  toes  and  at 
the  ankle  were  present.  The  knee  and  Achilles  jerks  were  absent.  There 
was  no  Babinski  sign.  In  brief,  motor  paralysis  with  atrophy  of  the  quadriceps 
and  weakness  of  the  muscles  supplied  by  the  femoral  and  external  popliteal 
nerves,  was  present. 

Impression. — The  condition  appeared  to  be  chronic  anterior  poliomyelitis. 
The  neuralgic  pains  and  sensory  changes,  irregular  at  first  and  absent  at  the 
last  examination,   suggested  a  transient  intramedullary  sensory  radiculitis. 

(6)  Mononeuritis. — There  are  also  reports  of  isolated  paralysis 
(mononeuritis),  though  these  are  not  numerous.  The  sciatic  cases 
were,  with  one  exception,  all  reported  in  pre- Wassermann  days  and  on 
that  score  alone  are  not  entirely  trustworthy.  The  most  important 
group  of  paralyses  are  those  of  the  muscles  supplied  by  the  crural 
and  obturator  nerves.  In  1913,  Byrnes  ^^  could  find  only  ten  or  eleven 
cases  of  "crural  neuritis."  A  number  of  these  are  reported  as  "poly- 
neuritis." In  the  case  reports  which  I  have  found  there  have  been 
recorded  no  objective  sensory  changes,  only  neuralgic  pains  were  present. 
Bruns,^®  reviewing  the  matter  in  1907,  stated  that  the  obturator  and 

15.  Byrnes,  Charles  Metcalfe :  Anterior  Crural  Neuritis,  J.  Nerv.  &  Ment. 
Dis.  40:758-778,  1913;  41:19-31,  1914. 

16.  Bruns,  L. :  Ueber  Neuritis  Diabetica  und  Alcoholica,  Deutsch.  Ztschr.  f. 
Nervenheilk.  36:17,  1908;  abstr.,  Neurol.  Centralbl.  27:1000,  1908. 


204  IV.    M.    KRAUS 

crural  nerves  were  especially  involved  in  diabetes.  But  with  objective 
sensory  changes  lacking,  involvement  of  the  peripheral  parts  of  the 
neurons  cannot  be  assumed. 

(c)  Motor  Type. — The  cases  belong  rather  in  the  motor  group 
noted  in  the  foregoing  than  in  a  group  of  peripheral  neuritides.  The 
motor  cases  not  of  "mononeuritic"  distribution  described  as  "poly- 
neuritis" also  showed  a  predominance  of  involvement  of  the  muscles 
supplied  by  the  crural  nerves,  as  illustrated  in  the  foregoing  case 
report.  This  leads  to  the  belief  that  the  cases  called  obturator  and 
crural  neuritis  are  mild  forms  of  a  more  widely  spread  paralysis  of 
the  legs,  incorrectly  called  "polyneuritis."  The  earliest  manifestation 
of  this  condition  is  "giving  way  of  the  legs"  owing  to  slight  weakness 
of  the  flexors  of  the  thigh  and  the  extensors  of  the  knee.  When  this 
becomes  aggravated  the  picture  resembles  that  of  neuritis.  Indeed,  a 
proximal  form  of  paralysis  of  the  lower  extremities  does  not  seem  to 
be  an  uncommon  manifestation  of  diabetes  mellitus  and  presents  the 
clinical  picture  of  spinal  cord  involvement  and  chronic  anterior  polio- 
myelitis rather  than  of  polyneuritis.  Such  proximal  involvement 
resembling  polyneuritis  results  from  other  causes  and  is"  of  central 
origin. 

(d)  Sensory  Type. — Sensory  disorders  of  diabetes  may  be  divided 
into  a  number  of  types,  each  of  which  represents  a  greater  involvement 
than  its  predecessors :  first,  increased  reflexes,  then  diminished  or 
absent  reflexes  due  to  involvement  of  the  afiferent  part  of  the  arc.  A 
further  stage  consists  of  diminution  or  absence  of  the  sensation  of 
touch.  Pain  and  the  temperature  are  rarely  afTected.  Finally, 
deep  sensation  may  be  involved,  producing  pseudotabes.  To  any 
of  these  neuralgia  may  be  added. 

The  cases  of  pseudotabes  prior  to  1906,  the  beginning  of  the 
Wassermann  era,  are  better  discarded  since  there  is  always  some  doubt 
as  to  the  presence  of  an  old  undetected  syphilitic  infection.  Subsequent 
to  that  date  very  little  is  to  be  found.  Van  Noorden,^^  in  1910,  said 
that  he  had  seen  only  three  cases  which  could  be  designated  pseudotabes. 
One  was  alcoholic.  He  grouped  these  cases  under  the  general  heading 
of  polyneuritis.  Hartmann  and  Schrottenbach,^^  in  1912,  make  no 
reference  to  cases  subsequent  to  1906.  They  sum  up  by  saying,  "The 
question  whether  this  form  of  disease  be  a  true  peripheral  condition 
is  more  than  doubtful  in  view  of  the  investigations  of  Schweiger." 

The  problem  is  not  an  easy  one  to  solve  at  the  present  time.  That 
such  a  condition  could  arise  from  intramedullary  root  degeneration  is 

17.  Van  Noorden,  Carl :  Die  Zuckerkrankheit  und  Ihre  Behandlung,  Berlin, 
1910. 

18.  Hartmann,  Fritz,  and  Schrottenbach,  Heinz :  Die  Endogen  Vergiftungen 
des  Nervensystems,  in  Lewandowsky:  Handbuch  der  Neurol.  3:1106,  1912. 
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obvious.  Whether  it  really  does  remains  to  be  decided.  Cases  which 
would  come  under  this  heading  must  be,  at  least,  quite  free  of  any 
evidence  of  syphilis.  The  cases  described  showed  a  strictly  sensory 
syndrome.  They  therefore  correspond  to  the  notion  that  the  lesion 
is  located  in  the  intramedullary  sensory  root,  whether  syphilitic  or 
diabetic  or  both. 

(e)  Cranial  Palsies. — With  the  exception  of  paralysis  of  the  third, 
fourth,  sixth  and  seventh  cranial  nerves,  paralyses  of  the  cranial  nerves 

Decades 
Percen-  im    V/^/^.-f*^  ^?'^   ^'"^  '^'^'^  S^t^-io  io-io  -Jo- io   torfo 


Results  of  testing  knee  jerks  in  cases  of  diabetes  mellitus. 

are  rare,  many  of  them  complicated  in  such  a  way  as  to  be  open  to 
doubt.  Such  cases  as  do  occur  are  uncommon.  Paralysis  of  the 
eye-muscles  is  of  the  peripheral  type.  Paralysis  of  the  facial  nerve, 
of  which  I  have  seen  three  examples,  is  also  peripheral  in  type.  This 
agrees  with  the  notion  of  peripheral  neuron  involvement. 


STATISTICS     OF     PERSONAL     RESEARCH 

The  frequency  of  involvement  of  the  intramedullary  sensory  root 
may  be  judged  by  the  fact  that  of  about  450  case  records  examined 
at  the  Vanderbilt  Clinic  40  per  cent,  showed  abnormal  knee  reflexes 
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(Fig.  1).  Many  of  these  had  associated  neuralgias  or  paresthesias. 
This  corresponds  to  the  findings  of  other  observers.  The  abnormal 
reflexes  are,  in  the  vast  majority  of  cases,  either  the  knee  or  Achilles 
reflexes.  The  lumbosacral  segments  are  usually  those  aflfected.  This 
corresponds  with  Bruns'  idea  that  diabetes  mellitus  usually  affects  the 
muscles  supplied  by  the  obturator  and  crural  nerves,  and  with  the 
distribution  of  the  motor  forms  of  paralysis  already  described.  The 
upper  extremities  are  relatively  immune,  though  atrophies  and  reflex 
changes  are  occasionally  found.  In  contrast  to  40  per  cent,  of  nearly 
450  cases  with  abnormal  knee  jerks,  I  have  found  only  one  case  showing 
muscular  atrophy.  It  would  therefore  seem  that  diabetes  mellitus 
commonly  produces  a  strictly  sensory  disorder,  and  rarely  a  motor 
disorder. 

EXPLANATION     OF     THE     SITE     OF     INVOLVEMENT 

What  is  the  reason  for  the  intramedullary  involvement  which  the 
clinical  pictures  suggest?  The  neurilemma  sheath  stops  at  the  pia.  A 
lesion  of  the  non-neurilemmatized  portion  of  the  peripheral  neurons 
within  the  spinal  cord  will  amply  account  for  the  clinical  pictures.  Such 
a  selective  action  occurs  under  certain  circumstances  in  other  diseases 
such  as  diphtheria,  tetanus  and  syphilis. 

CONCLUSIONS 

For  the  present  we  must  rely  on  the  clinical  picture.  Analysis 
of  the  records  of  others  and  my  own  experience  in  the  clinic  indicate 
involvement  of  the  motor  cells  and  roots  or  of  the  intramedullary  por- 
tions of  the  sensory  roots  and  their  continuance  within  the  spinal  cord. 
Its  analogues,  the  midbrain,  pons  and  medulla,  may  be  similarly  affected. 
Both  motor  and  sensory  involvement  may  occur  at  the  same  time.  Satis- 
factory clinical  evidence  of  primary  extramedullary  involvement  of  the 
peripheral  neurons,  that  is,  peripheral  neuritis,  has  not  been  obtained, 
either  from  a  review  of  the  clinical  and  pathologic  reports  in  the 
literature  or  from  my  own  experience. 

141   West  Seventy-Fifth  Street. 

DISCUSSION 

Dr.  Hugh  T.  Patrick,  of  Chicago,  called  attention  to  these  facts :  First, 
in  systemic  poisoning  affecting  the  peripheral  nerves,  it  is  well  know^n  that 
ordinarily  the  motor  neuron  is  much  more  vulnerable  than  the  sensory ;  second, 
diabetic  patients  are  especially  susceptible  to  general  infections,  the  ordinary 
everyday  infections.  Dr.  Patrick  believed  that  in  many  of  the  cases  in  which 
the  patients  had  painful  legs  the  pain  was  not  due  to  diabetes  but  to  some 
infection.  In  other  words,  the  pains  belonged  in  the  broad  category  of 
rheumatism. 
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Dr.  Walter  M.  Kraus,  of  New  York,  in  answer  to  Dr.  Patrick,  regarding 
the  occurrence  of  pain,  said  that  the  time  was  so  short  it  was  impossible  to 
go  into  detail,  but  he  felt  that  one  should  be  cautious  in  certain  directions 
which  Dr.  Patrick  had  suggested,  and  also  in  other  directions,  namely,  in  the 
assumption  that  the  pain  was  always  peripherally  produced.  He  said  that  it 
had  been  abundantly  shown  that  pain  might  be  centrally  produced,  and  if  it 
could  be  shown  in  the  future  that  there  was  an  involvement  of  the  intra- 
medullary portion  of  the  root  in  diabetes,  there  was  no  reason  why  the  pains 
and  paresthesias  could  not  be  shown  to  be  due  to  this  involvement  of  the  intra- 
medullary portion  of  the  root.  The  fact  that  these  pains  came  and  went  with 
treatment  indicated  that  that  hypothesis  might  hold  in  the  future. 
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At  a  meeting  of  the  Societe  de  Neurologic  de  Paris,  held  the 
beginning  of  May,  I  was  delegated  to  present  the  cordial  greetings 
of  that  society  to  the  American  Neurological  Association.  I  assure 
you  that  it  affords  me  much  pleasure  to  be  the  bearer  of  such  greetings 
and  to  have  the  opportunity  of  expressing  to  you  my  appreciation  of 
the  hearty  welcome  that  you  have  given  me.  I  also  wish  to  thank  you 
for  the  interest  that  you  have  shown  in  my  studies  in  pathologic 
psychology.  Disorders  of  the  psyche  play  an  important  role  in  nervous 
diseases  and  to  understand  such  disorders  often  is  essential.  Hence  I 
am  led  to  present  to  you  this  study  of  the  remarkable  case  of  a  young 
woman,  aged  23,  whom  I  was  able  to  observe  for  several  years  at 
the  Salpetriere :  a  case  of  abnormal  sleep  prolonged  for  more  than  five 
years  and  of  that  strange  disorder  of  apperception  which  seems  to  rob 
things  of  their  reality,  a  disorder  which  presents  many  interesting 
problems. 

HISTORY     OF     THE     CASE 

There  is  little  to  be  said  of  the  heredity  of  the  patient.  A  grand- 
mother, whom  the  patient  resembles,  was  nervous  and  easily  agitated. 
However,  this  young  woman  had  always  been  quite  different  from  her 
brothers  and  sisters  and  had  been  regarded  as  markedly  neuropathic. 
She  was  unstable ;  sometimes  very  gay  and  exalted,  at  other  times 
seclusive  and  gloomy.  Complaining  continually  of  extreme  weariness, 
which  came  on  rapidly,  she  worked  very  irregularly,  although  pos- 
sessed of  marked  ability  and  rather  unusual  intelligence.  Menstruation 
began  at  the  age  of  16,  and  has  always  been  very  irregular.  The 
occupation  she  was  to  learn  fatigued  and  distressed  her,  and  at  about 
the  age  of  13  she  began  to  have  paroxysmal  disorders  of  consciousness 
in  the  form  of  fainting  spells  more  or  less  prolonged. 

The  first  bad  attack  occurred  at  the  age  of  14  during  a  religious 
ceremony  and  was  explained  by  the  patient  as  follows:  "This  feeling 
always  takes  me  when  I  am  placed  in  a  difficult  situation — when  the 
illumination  is  too  brilliant  or  there  is  too  big  a  crowd ;  or  when  I 
must  do  anything  that  is  fatiguing  or  enervating.  In  a  few  minutes 
I  am  gone ;  I  do  not  know  what  I  am  doing ;  I  act  like  a  somnambulist, 
an  automaton ;  I  do  things  without  knowing  that  I  do  them,  and  no 
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doubt  I  do  stupid  things.  It  is  not  I  who  order  my  movements ;  it  is 
no  longer  I  who  act  and  speak."  When  the  attacks  were  especially 
severe,  she  would  gradually  become  motionless  in  a  chair,  close  her 
eyes  and  apparently  fall  asleep.  One  would  have  to  undress  her  and 
put  her  to  bed,  where  for  several  hours  she  would  remain  inert.  As 
time  went  on,  attacks  of  this  sort  grew  m.ore  and  more  frequent ;  they 
also  were  of  longer  duration,  and  at  the  age  of  17  she  began  to 
sleep  continuously. 

CCXDITIOX     OF     PATIENT     ON     ADMISSION      TO     HOSPITAL 

She  was  admitted  to  the  Salpetriere,  where  for  the  last  four  years 
I  have  been  observing  her  under  favorable  conditions.  When  brought 
to  the  hospital  the  patient  was  apparently  sound  asleep,  and  she  remained 
in  this  condition  almost  without  change  for  the  first  year.  With  eyes 
closed  she  scarcely  stirred  in  bed,  made  no  reply  to  questions  and  reacted 
but  slightly  if  handled  or  pinched.  The  noise  made  by  other  patients 
did  not  seem  to  interest  her  in  the  slightest.  During  the  bombardments 
of  the  war  she  gave  no  evidence  of  being  disturbed,  even  when  a  shell 
burst  near  by.  She  asked  for  nothing,  and  did  not  open  her  mouth 
when  offered  food.  However,  she  was  easily  fed  without  a  tube. 
When  the  nostrils  were  pinched  shut  she  opened  her  mouth  a  trifle 
^nd  food  placed  in  her  mouth  was  promptly  swallowed.  She  was 
badly  constipated,  there  being  no  movement  except  by  enema  every 
second  day.  The  urine  was  quietly  passed  in  bed.  Menstruation 
occurred  only  every  three  or  four  months.  From  time  to  time,  especially 
during  menstruation,  sleep  was  disturbed  by  convulsive  attacks,  with 
large  movements,  during  which  the  patient  was  almost  always  thrown 
out  of  bed.  During  such  spells  the  patient  spoke  not  a  word  and 
showed  no  signs  of  delirium.  The  convulsion  lasted  a  few  minutes, 
after  which  she  slept  as  calmly  as  before. 

Under  these  conditions  one  might  easily  believe  that  psychologic 
processes  were  reduced  to  the  minimum — which  would  be  a  serious 
error.  The  parents  of  the  patient  had  already  informed  me  that  it  was 
well  to  leave  at  her  bedside  cakes,  fruit  and  other  food.  Sometimes, 
during  the  night,  when  she  thought  she  was  not  observed,  she  would 
stretch  out  her  hand,  take  some  of  the  food  and  eat  a  part  of  it. 

EXPERIMENTS     IN     AROUSING     THE     P.\TIENT 

I  soon  found  that  if  I  persistently  spoke  to  her  I  could  elicit  a  faint 
smile,  accompanied  by  slight  movements  of  the  hand.  I  then  began 
to  talk  to  her  just  as  if  she  could  understand  all  I  said.  I  explained  to 
her  that  I  washed  to  mesmerize  her  in  order  to  get  her  into  a  different 
somnambulant  state  in  which  she  would  be  able  to  reply  to  my  questions. 
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This  conversation,  which  was  accompanied  by  mesmeric  passes,  or 
simulated  passes,  gradually  brought  about  a  change  in  the  patient's 
attitude.  Little  by  little  she  was  brought  to  open  her  eyes, 
sit  up  in  bed  and  to  talk  with  me  in  the  most  intelligent  way. 
I  thus  secured  about  once  a  week  a  talk  of  from  a  quarter  to  a  half  hour, 
after  which  time  the  patient  seemed  fatigued,  replied  with  greater  effort 
and  then  dismissed  me  with  an  odd  expression,  to  be  explained  presently : 
"Why  do  you  want  me  to  talk  to  you?  You  do  not  exist,  neither  do 
I.  Good  night."  And  she  would  lie  back  on  the  bed  and  fall  into 
slumber  lasting  a  week. 

During  these  supposed  hypnotic  seances  and  the  short  conversations 
that  I  was  thus  able  to  have  with  her,  I  succeeded  in  getting  her  to 
promise  that  from  time  to  time,  when  she  could,  in  the  same  manner  as 
she  took  the  cakes  during  the  night,  she  would  take  the  pencil  and  paper 
that  I  placed  within  her  reach  and  write  me  a  letter.  This  "game" 
seemed  to  please  her,  as  before  long  she  got  into  the  habit  of  rousing 
on  certain  nights  when  she  thought  no  one  was  looking  and  of  composing 
for  me  long  rambling  notes,  which  she  then  carefully  concealed  in  a  hole 
in  the  mattress  lest  they  fall  into  the  hands  of  any  one  but  myself. 
Things  went  on. thus  during  the  first  two  years  Her  prolonged  sleep 
was  interrupted  by  these  short  conversations  about  once  a  week,  and 
two  or  three  times  a  month  she  would  write  me  a  letter.  Although 
these  interruptions  were  very  short,  they  gave  me  an  insight  into  the 
peculiar  mental  state  which  accompanied  her  prolonged  slumber, 

PHYSICAL     AND     MENTAL     CONDITION 

First,  it  is  to  be  noted  that  motion,  sensation  and  elementary 
psychic  processes  were  entirely  intact,  except  that  possibly  during  the 
convulsive  seizures  there  was  some  blunting  of  sensation  and  less  force 
of  the  movements  on  the  right  side.  The  reflexes,  which  were  repeatedly 
examined  and  further  investigated  by  Dr.  Souques,  were  entirely 
normal.  From  time  to  time,  cramps  or  contractions  of  the  abdominal 
muscles  were  observed,  but  were  easily  dispelled  by  a  little  massage. 
There  was  some  retraction  of  the  right  foot,  apparently  caused  by  the 
weight  of  the  bed  clothes,  extending  over  a  long  period  of  time,  and 
antedating  her  admission  to  the  hospital.  In  short,  there  were  no  signs 
of  organic  disease  of  the  nervous  system.  Evidently  we  had  to  do 
with  a  psychopathic  disorder. 

In  investigating  the  mental  state  of  the  patient  we  must  not  be  led 
astray  by  the  first  impressions  she  tried  to  convey  by  her  conversation 
and  letters.  She  insisted  that  she  was  in  a  state  of  frightful  delirium — 
of  profound  dementia:  "I  spend  all  my  time,"  she  said,  "in  a  horrible 
state  of  wandering.    Pay  no  attention  to  a  single  word  I  say.     I  don't 
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know  where  I  am,  I  understand  nothing  of  what  is  going  on,  remember 
absolutely  nothing.  The  crazy  people  around  mc  are  far  more  sensible 
than  I.  At  least  they  know  what  they  are  dreaming  about.  I  am 
lower  than  the  worst  insanity.  I  am  a  living  corpse.  For  me  all  is 
unconsciousness  and  irrationality  in  the  midst  of  darkness  and  nothing- 
ness." This  exaggeration  and  this  pathos  put  us  on  our  guard ;  we 
easily  recognized  "ce  jeu  des  combles"  of  the  hyperconscientious  or 
phobic  patient.^  It  was  easy  to  see  that  she  had  neither  the  dementia 
nor  the  delirium  which  she  imagined.  On  the  contrary,  she  exercised 
her  intellectual  faculties  in  a  most  interesting  way. 

In  spite  of  her  assertions  to  the  contrary,  she  knew  perfectly  where 
she  was  and  repeatedly  made  very  apt  and  amusing  comments  on 
members  of  the  personnel  and  on  the  other  patients,  whom  she  called 
her  worshippers  because  they  came  to  gaze  with  wonder  at  the  persistent 
sleeper.  She  laughingly  told  about  another  patient  taking  her  hand  and 
telling  her  fortune  from  the  lines  of  the  palm.  She  complained  of 
a  nurse  coming  at  night  and  taking  chocolates  from  the  bag  that  her 
relatives  had  left  on  the  stand  by  the  bedside.  One  day  she  even 
requested  me  to  ask  her  parents  to  send  her  some  articles  for  a  layette  as 
she  had  noticed  that  one  of  the  nurses  was  pregnant.  The  same  keenness 
applied  to  recollections  of  her  early  life.  In  her  letters  she  recounted 
amusing  details  from  every  period  of  her  life. 

Although  she  had  received  only  an  elementary  education,  she 
showed  remarkable  intelligence  and  a  lively  imagination.  In  the  papers 
that  she  wrote  for  me  were  all  sorts  of  philosophic  ideas  and  endless 
discussions  of  metaphysical  problems,  which  seemed  intensely  to 
interest  her.  As  she  said  herself,  these  speculations  attracted  and  at 
the  same  time  were  unwholesome  for  her.  It  was  often  after  medita- 
tions of  this  sort  that  formerly  she  had  had  the  disorders  of  con- 
sciousness and  fainting  spells.  She  also  wrote  little  romances,  puerile 
in  conception  but  rich  in  imagination.  She  showed  a  peculiar  taste 
for  poetry  and  gave  me  many  verses  which  she  said  she  had  written. 
Persons  to  whom  I  showed  them  thought  they  recognized  something 
familiar,  and  very  likely  this  was  true.  Probably  she  more  or  less 
consciously  mixed  memories  with  her  own  compositions.  None  the 
less,  one  received  the  impression  that  here  was  an  unusually  active 
intelligence,  which  appeared  all  the  more  strange  in  view  of  her  pro- 
longed sleep  and  apparent  incontinence.  When  reminded  that  in 
writing  all  these  things  she  couldn't  be  so  stupid,  she  angrily  replied: 
"One  may  be  an  idiot  for  real  life  but  intellectually  not  one  at  all. 
Don't  you  know  that  one  may  be  a  fool  in  some  things  and  not  in 
others  ?" 


1.  Obsessions  et  psychastenie  1:61,  63,  1903. 
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THE     SENSE     OF     UNREALITY 

It  is,  indeed,  in  what  she  called  real  life,  or  rather  in  the  sense  of 
the  reality  of  life,  that  we  shall  find  very  interesting  psychologic  dis- 
turbances. First,  let  us  mention  the  feeling  of  automatism;  "For  a 
long  time,"  she  averred,  "I  have  been  acting  only  by  reason  of  some 
incomprehensible  instinct  without  knowing  what  I  do  .  .  .  My  will 
counts  for  nought  .  .  .  The  person  who  makes  me  act  must  be 
outside  of  me.  I  speak  without  willing  it,  and  if  I  don't  talk  foolish- 
ness it's  no  fault  of  mine.  .  .  .  With  astonishment  I  hear  myself 
talking,"     .     .     .     etc. 

The  most  interesting  sensation  is  the  feeling  of  unreality  in  all  its 
forms :  "I  don't  see  things  as  I  used  to.  ...  I  see  things  devoid 
of  substance.  .  .  .  They  must  be  hallucinations  and  not  real 
objects.  .  .  .  Things  act  only  on  my  eyes,  not  on  my  brain. 
Doubtless  I  see  everything,  without  doubt  nothing  is  changed,  except 
that  things  are  not  real.  ...  It  reminds  me  of  the  time  when  I 
had  to  take  castor  oil  and  some  one  would  pinch  my  nose  so  I  should 
not  get  the  odor.  I  perceive  things,  but  I  have  no  sense  of  their 
taste."  She  described  numerous  occasions  on  which  the  feeling  of 
unreality  took  possession  of  her:  "When  I  did  something  too  quickly, 
when  I  ran  anywhere,  I  would  suddenly  stop,  quite  astonished,  for  my 
indolent  brain  had  not  been  as  quick  as  my  legs ;  it  had  remained  at 
the  starting  point  and  I  was  surprised  to-  find  that  I  had  arrived.  I 
had  fallen  from  the  moon  and  things  no  longer  existed  as  they  had. 
True,  the  appearance  of  things  is  just  the  same.  I  could  describe  them 
to  you  just  as  you  would  yourself,  but  what  1  see  is  only  a  play,  a 
Punch  and  Judy  show;  it  is  clumsy,  vulgar,  unpleasant  and,  above  all, 
false ;  it  doesn't  really  exist." 

She  not  only  had  doubts  as  to  the  existence  of  objects  but  also 
as  to  their  character ;  for  example,  she  would  look  at  her  mother  and 
say  to  herself  that  this  woman  (whom  she  recognized  full  well)  was 
not  her  mother,  further,  that  this  woman  did  not  really  exist.  But 
it  was  especially  on  her  own  personality  that  her  doubts  were  most 
keenly  focused  or  concentrated.  "I  do  not  know  how  I  live  or 
whether  I  live  at  all ;  I  am  a  body  without  a  soul  or  a  soul  without  a 
body,  whichever  you  like ;  I  cannot  be  dead,  for  I  feel  my  heart  beating, 
but  is  this  heart  mine  and  who  am  I  ?  I  must  be  a  mechanical  animal, 
the  latest  creation  of  science.  But  an  automaton  does  not  think.  How 
is  it  that  I  can  think?"  Without  suspecting  the  enormity  of  the  prop- 
osition, which  would  horrify  the  shades  of  Descartes,  she  always  con- 
cluded :    "At  any  rate,  I  think — but  I  do  not  exist." 

It  would  take  a  long  report,  such  as  I  hope  to  make  later,  to 
present  all  the  forms  that  the  feeling  of  unreality  assumed  in  the  case 
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of  this  patient  and  all  the  statements  that  she  made  on  the  subject. 
But  I  wish  to  emphasize  one  feature  that  I  have  rarely  observed  so 
fully  developed :  the  feeling  of  unreality  as  regards  one's  recollections. 
This  patient,  who  related  in  minute  detail  numerous  events  of  her  past 
life,  constantly  interrupted  herself  to  insist  that  she  had  no  memory  at 
all :  "I  know  full  well  that  I  do  not  actually  remember  ...  I  know 
it  wasn't  I  who  experienced  all  that.  .  .  .  These  are  not  things  that 
really  happened  to  me.  ...  I  am  relating  all  that,  but  it  seems  to 
me  that  I  might  just  as  well  recount  something  else.  Perhaps  it  is  a 
story  that  I  have  read,  or  a  tale  that  I  am  inventing.  ...  It 
seems  to  me  that  Thave  had  no  past  existence,  and  yet  I  know  a  lot  of 
things  about  this  individual  whom  you  call  by  my  name — also  things 
that  others  do  not  know.  It  is  harder  to  understand  than  the  mystery 
of  the  Holy  Trinity." 

It  was  this  feeling  of  the  unreality  of  things,  persons  and  memories 
which  formerly,  in  the  beginning  of  her  trouble,  suddenly  overwhelmed 
the  patient  in  the  midst  of  some  activity  and  brought  on  the  disorders 
that  she  was  unable  to  explain.  At  first  this  feeling  quickly  disappeared 
after  a  little  time;  then  it  became  more  prolonged  and  finally  continuous. 

It  was  this  perpetual  doubt,  this  feeling  of  unreality  in  regard  to  all 
objects,  all  persons,  her  own  self  and  the  recollection  of  all  past  events 
that  constituted  the  essential  mental  disorder  underlying  this  peculiar 
sleep  lasting  several  years. 

INTERPRETATION     OF     SYNDROME     OF     UNREALITY 

While  agreeing  with  the  patient  that  the  whole  thing  is  very  com- 
plex, we  know  that  this  syndrome  of  unreality  is  rather  well  known  and 
has  been  variously  interpreted.  Although  I  cannot  now  enter  into  a 
discussion  of  these  theories,  I  may  remark  that  the  present  case  again 
confirms  the  interpretation  which  I  proposed  long  ago.-  As  I  have 
repeatedly  stated,  it  does  not  seem  possible  to  ascribe  this  sense  of 
unreality  to  modifications  of  the  elementary  sensations  or  perceptions, 
even  though  one  has  in  mind  more  particularly  muscular  or  visceral 
sensations  (myopsychic  or  somatopsychic).  Like  all  such  patients, 
she  presented  absolutely  no  disorder  of  the  elementary  sensations. 
All  muscular  and  visceral  sensations  were  normal.  One  should  not 
try  to  explain  an  observed  symptom  by  suppositious  symptoms  assumed 
for  the  needs  of  argument.  I  am  always  inclined  to  believe  that  there 
is  a  close  relation  between  disorders  of  the  sense  of  reality  and  disorders 
of  volitional  activity,  which  in  this  patient  were  predominant  from  the 


2.  Nevroses  et  idees  fixes  1:40.  Footnote  1,  pp.  282,  299.  La  tens  in  psycho- 
logique  ses  degres,  ses  oscillation,  Brit.  J.  Psychol.,  Medical  Section.  July,  1821. 
p.  214. 
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start.  In  her  case  we  find  all  sorts  of  abulia,  timidity,  indecision,  doubt, 
disinterest,  impulsiveness,  need  of  being  directed  by  others,  etc.  All 
these  disorders  followed  performance  of  the  slightest  task  or  any 
prolonged  slight  effort.  Even  at  the  present  time,  when  she  appears 
to  be  wide  awake,  I  need  only  direct  her  attention  a  little  more  closely 
to  what  I  am  saying  and  force  her  to  concentrate  an  instant,  to  precipi- 
tate a  flood  of  doubt  or  anxiety  or  a  convulsive  attack  and  to  cause  her 
to  fall  again  into  deep  slumber.  While  in  this  brief  summary  of  the 
case  I  cannot  enter  upon  a  discussion  of  the  point,  I  am  inclined  to 
think  that  the  sense  of  unreality  does  not  depend  on  impairment  of 
elementary  sensations  or  elementary  psychologic  phenomena,  for  I  find 
no  such  impairment,  but  that  it  depends  rather  on  a  reduction  of 
activity,  a  lack  of  interest  in  activity  and  especially  on  disturbance  of 
deliberate  action,  which  is,  indeed,  the  very  starting  point  of  what  we 
call  reality. 

Reflection  or  deliberation  is  a  higher  form  of  integration  of 
behavior;  it  is  an  integration  of  ideas  instead  of  reflexes;  it  effects  a 
synthesis  of  the  various  tendencies  awakened,  combines  them  into  a 
definite  line  of  conduct  which  gives  us  unity  and  permanence.  For  us, 
individuals  are  real  in  proportion  to  our  awareness  that  we  love  them 
or  hate  them ;  it  is  the  emotional  notion  or  concept  that  makes  the  real. 
Deliberative  action,  when  it  can  exist,  transforms  perceptions.  It  is 
not  sufificiently  recognized  that  perceptions  vary  with  the  different  levels 
of  psychologic  tension.  At  the  level  of  reflection  the  tendencies  awak- 
ened by  a  known  object  are  at  one  and  the  same  time  numerous  and 
unified.  We  are  conscious  of  a  stable  attitude  toward  every  such 
object.  The  same  is  true  of  our  memories  at  the  level  of  reflection. 
We  know  that  we  shall  always  affirm  them  in  the  same  way.  On  the 
other  hand,  she  is  never  sure  of  her  attitude  toward  the  object  that 
she  sees  and  about  which  she  endeavors  to  reflect ;  she  doesn't  know 
whether  the  reminiscence  afifirmed  now  will  be  reafifirmed  later.  She 
even  indulgently  informs  one  that  the  very  next  minute  she  may  assert 
just  the  opposite.  It  is  this  weakness,  this  ready  exhaustion  of  her 
reflective  power,  that  causes  her  perpetual  doubt  and  her  sense  of  the 
unreality. 

FURTHER     CONCLUSIONS 

All  this  may  seem  far  indeed  from  the  slumber  of  our  patient,  a 
sleep  which  has  lasted  for  five  years  and  which  seems  to  be  the 
essential  feature  of  her  trouble.  Of  course  she  sleeps,  and  sometimes 
the  sleep  is  more  profound  and  more  prolonged  than  normal.  But  I  do 
not  believe  that  her  state  during  the  last  five  years  has  been  constantly 
one  of  sleep.  This  young  woman  appears  to  sleep  much  more  than 
she  really  does.    Does  she  then,  pretend  to  sleep?    One  may  perhaps. 
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call  it  simulation,  if  at  the  same  time  we  concede  that  the  young  woman 
does  not  in  the  least  prevaricate.  She  deceives  herself  and  is  the  first 
one  to  believe  in  her  sleep.  It  is  a  case  of  irrational  conviction,  which  is 
frequent  among  psychasthenics,  in  whom  the  feeling  of  inadequacy  and 
the  obsessions  frequently  engender  delirious  states  whenever  psychic 
activities  are  depressed  below  the  level  of  reflection.  Before  the 
Psychopathological  Association  in  Boston,  I  presented  the  interesting 
case  of  a  psychasthenic  with  obsessions  who,  from  time  to  time, 
developed  a  delirious  state  characterized  by  crude  or  elementary 
affirmations.  I  am  inclined  to  believe  that  these  delusions  of  inactivity, 
of  fatigue,  of  hallucination,  of  dementia  and  of  sleep,  play  a  more 
significant  role  than  is  generally  recognized. 

This  patient  is  also  a  psychasthenic  with  obsessions,  devoid  of  will 
power  and  of  the  power  of  reflection.  She  doubts  everything  and  suffers 
from  a  feeling  of  unreality,  at  first  momentary,  later  permanent.  She 
gradually  became  detached  from  real  life  and  lost  interest  in  it,  and 
that  just  when  she  had  a  fear  of  the  future — fear  of  life  itself.  "Life 
is  all  a  hoax,"  she  said.  Little  by  little  she  took  refuge  in  delusions  and 
in  sleep,  which  first  occurred  in  transitory  fashion  during  her  attacks 
of  depression.  When  the  depression  became  more  profound  she  began 
to  believe  in  her  continuous  sleep.  As  she  doubted  everything,  she 
acquired  the  delusional  conviction  of  her  sleep  and  insanity.  This  it 
was  that  has  held  her  in  the  pose  of  continuous  sleep  for  five  years. 

If  these  conclusions  are  correct,  this  disorder  is  curable,  for  states 
of  depression  at  this  level  rarely  are  permanent.  By  means  of  the 
stimuli  already  noted,  I  have  induced  the  patient  to  speak  and  to  do 
more  and  more.  During  the  last  year,  progress  has  been  particularly 
marked.  First,  her  sleep  became  less  profound,  it  was  easier  to  awaken 
her  and  to  keep  her  clean,  to  get  her  to  feed  herself,  to  dress  herself, 
and  to  walk  about.  For  the  last  six  months  she  has  been  living 
with  her  own  family.  She  is  no  longer  actually  somnolent  except 
during  the  forenoon.  During  the  afternoon  she  has  developed  con- 
siderable activity,  not  quite  normal  of  course,  but  nearly  so.  The  feeling 
of  unreality  has  remained  about  the  same.  This  was,  I  think,  the 
fundamental  symptom  and  is  therefore  the  most  persistent. 

This  curious  case  of  psychasthenic  depression  with  doubt  and  fear 
of  life,  producing  a  delusion  of  sleep  and  the  appearance  of  sleep  for 
five  years,  shows  us,  as  I  have  said,  how  interesting  psychologic  inter- 
pretation may  be  in  nervous  disorders. 

ABSTRACT    OF    DISCUSSION 

Dr.  Hugh  T.  Patrick  of  Chicago  said  that  apparently  Professor  Janet  had 
stopped  at  a  point  at  which  the  patient  believed  that  she  was  asleep  and  did 
not  exist.     Evidently  that  was  his  answer  to  the  question  why  she  apparently 
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was  asleep  and  why  she  acted  as  if  she  had  lost  reality.  Dr.  Patrick  believed 
there  was  one  additional  step  to  take.  Why  did  she  finally  believe  that  she 
was  asleep,  and  why  did  she  finally  believe  that  she  had  no  existence?  It 
was  because  she  wished  to  be  asleep,  and  because  she  wished  to  have  no 
existence.  This  obviously  bore  also  on  the  prognosis,  the  curability  and  the 
therapeutics.  In  other  words,  such  a  patient  would  promptly  and  reasonably 
get  well  when  conditions  were  such  that  she  ardently  wished  to  be  alive,  to 
exist,  and  wanted  to  be  awake. 

The  therapeutic  measure,  then,  should  be  to  bring  about  such  conditions 
that  the  reaction  would  not  be  this  defense  reaction  of  creeping  into  a  hole  of 
unconsciousness,  but  that  the  patient  would  wish  to  come  out  into  the  world 
as  it -is  and  partake  of  the  general  troubles  which  we  all  more  or  less  enjoy. 

Dr.  Foster  Kennedy  of  New  York  asked  Dr.  Janet  whether  he  did  not 
consider  hysteria  invariably  as  a  refuge,  as  a  temporary  and  inadequate  solu- 
tion of  a  problem  to  which  the  organism  could  not  properly  react  or  solve. 

In  olden  times  our  forefathers  would  retreat  to  a  marsh  or  desert,  there 
to  escape  the  woes  and  troubles  of  a  tempestuous  world ;  later  they  saved  them- 
selves in  monasteries  from  having  to  adapt  themselves  to  a  difficult  environ- 
ment, and  he  thought  perhaps  Dr.  Janet's  patient  had  effected  a  modern  solu- 
tion of  an  ancient  problem. 

Professor  Janet  of  Paris  stated,  in  answer  to  the  question  as  to  whether 
there  were  during  the  years  of  loss  of  sense  of  reality  any  periods  of  what 
might  be  called  real  sleep,  that  on  several  occasions  the  patient  exhibited 
periods  of  profound  sleep,  which  was  deeper  than  normal  sleep. 

In  regard  to  Dr.  Patrick's  question,  Dr.  Janet  felt  that  such  patients  were 
really  incapable  of  normally  desiring  anything — either  the  desire  of  getting 
better  or  the  desire  of  taking  refuge  into  a  state  of  sleep  or  nonexistence.  He 
felt  this  was  a  sort  of  automatic  refuge  rather  than  one  that  was  desired. 


A    RECONSTRUCTION     COURSE    IN    THE    FUNC- 
TIONAL   ANATOMY    OF    THE    NERVOUS 
SYSTEM  * 

ADOLF    MEYER,     M.D.,    and    LOUIS    HAUSMAN,    M.D. 

BALTIMORE 

The  method  to  be  described  has  been  gradually  adapted  to  the  needs 
and  demands  of  physicians  and  medical  students  alike,  both  groping 
for  a  clearer  and  more  plastic  conception  of  the  nervous  system.  The 
underlying  principles  have  been  embodied  in  a  course  in  neuro-anatomy 
which  translates  all  facts  into  three  dimensions  and  so  incorporates 
ontogenetic  and  phylogenetic  studies  as  to  help  the  worker  mold  his 
data  in  a  perspective  which  is  thoroughly  dynamic.  The  result  is  a 
sound,  practical  and  tangible  working  basis  for  the  application  of  the 
facts  as  they  are  experienced. 

Since  1893,  when  Prof.  Donaldson  granted  him  the  privilege  of 
conducting  an  elective  course  in  the  comparative  anatomy  of  the 
nervous  system  at  the  University  of  Chicago,  and  two  years  later  also 
the  regular  course  in  brain  anatomy  at  that  institution,  Dr.  Meyer  has 
had  the  opportunity  from  time  to  time  of  giving  students  of  greatly 
varied  preparation  a  review  of  the  essentials  and  methods  of  study  of 
the  nervous  system.  The  first  printed  statement  appeared  in  1898  as 
part  of  a  review  ^  of  the  neuron  doctrine.  In  it  Dr.  Meyer  presented 
his  plan  of  the  nervous  system,  which  was  the  outgrowth  of  his  first 
researches  on  the  forebrain  of  reptiles  and  his  study  of  the  work  of 
the  great  English  neurologist,  Hughlings  Jackson,  who,  in  the  formula- 
tion of  his  three-level  theory,  shaped  a  new  and  bigger  perspective  for 
the  neurologist's  needs. 

Dr.  Meyer's  duties  at  the  New  York  Institute  forced  him  to  formu- 
late a  course  for  State  Hospital  physicians,  in  which  an  attempt  was 
made  to  embrace  the  method  of  glass-plate  reconstructions  and  the  use 
of  plasteline,  so  as  to  render  the  facts  convertible  into  three  dimensions, 
thereby  insuring  the  acquisition  of  data  in  a  controllable  form.  In 
the  meantime,  Dr.  Oliver  Strong  used  these  conceptions  in  his  courses 
laid  down  in  Bailey's  "Text-Book  of  Histology."  Finally,  at  the  Johns 
Hopkins  Medical  School,  the  opportunity  presented  itself  of  reaching 
medical  students  and  graduate  workers  who  were  willing  to  lay  their 
anatomic  foundations  in  this  way.  During  this  last  year  two  groups, 
one  of  fifty  second-year  and  another  of  sixty-three  first-year  students, 

♦From  Phipps  Clinic.  Johns  Hopkins  Hospital. 

\.  Meyer,  Adolf:  Critical  Review  of  the  Data  and  General  Methods  and 
Deductions  of  Modern  Xeurolog}',  J.  Comp.  Neurol.  8:3-4,  1898. 
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called  for  this  elective  work,  and,  with  the  collaboration  of  Dr.  Louis 
Hausman,  the  course  was  given  the  form  we  wish  to  sketch  here.  Each 
student  made  a  model — the  only  way  to  oflfer  a  basis  of  discussion  of 
difficulties  or  errors.  Each  course  covered  two  forenoons  a  week  for 
a  trimester,  with  one-half  to  one  hour  devoted  to  conjoint  discussion 
and  demonstration  and  the  rest  to  individual  work  on  the  models  and 
drawings. 

The  underlying  pedagogic  principle  is  not  to  allow  the  worker  to 
think  of,  talk  of  or  work  with,  anything  that  is  not  clearly  established 
and  connected  in  his  own  experience.  It  embraces  the  data  and 
methods  of  comparative  anatomy,  embryology,  physiology  and  experi- 
m.ental  and  pathologic  anatomy.  It  utilizes  nature's  experiments  in  the 
study  of  the  secondary  and  experimental  degenerations,  culminating 
in  a  conception  of  the  integration  of  the  nervous  system,  which,  at  all 
times,  is  readily  adaptable  to  the  needs  of  any  situation.  By  getting 
away  from  a  burdensome  terminology  and  from  endless  detail,  and  by 
teaching' him  to  work  unyieldingly  with  the  facts  he  can  grasp  and  put 
together  into  a  practical  whole,  the  student  is  emancipated  from  the 
chaotic  and  bewildering  task  usually  forced  on  him,  as  he  is  required  to 
combine  and  survive  the  diverse  teachings  of  the  different  courses  in 
his  training. 

An  element  of  pedagogic  philosophy  underlies  the  principle.  At  no 
time  is  the  student  permitted  to  lose  the  view  of  the  whole  living 
biologic  organism.  Facts  and  functions  must  be  the  issue  of  the 
course,  not  words.  Books  and  written  instructions  are  avoided.  Actual 
material  of  embryology  and  comparative  neurology  furnish  all  the 
schemata  that  are  needed;  all  other  schemata  are  taboo.  We  begin 
at  once  with  the  individual  as  we  see  him  and  review  from  head 
to  foot  the  anatomic  parts,  as  they  have  to  work  together  in  groups ; 
thus  is  embraced  a  rational  system  of  segmental  or  reflex  units  which 
the  nervous  system  has  to  integrate  into  a  personality. 

The  body  is  readily  viewed  as  a  series  of  transverse  body-segments, 
held  together  by  a  neural  tube  and  ganglion  chain,  with  the  following 
longitudinal  arrangement:  (1)  ventrally  the  motor-plate,  (2)  dorso- 
laterally  the  receptor-plate,  and  (3)  most  dorsally — the  roof  structures 
furnishing  the  later  acquisitions.  Thus  we  find  a  reasonably  correct 
and  simple  scheme  of  transverse  and  longitudinal  groupings,  forming 
a  division  of  the  nervous  system  into  two  essential  mechanisms :  seg- 
mental and  suprasegmental ;  the  former  with  its  intrasegmental  and 
intersegmental  components  constitute  the  basis  for  all  reflex  activity, 
whereas  the  latter,  being  a  later  and  more  specialized  development  of 
the  intersegmental  provisions,  meets  the  needs  of  economy  by  cen- 
tralizing  the    equilibratory    (both    static    and   kinetic)    and   aflfective 
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functions,  and  also  the  psychobiologic  functions,  that  is,  the  working 
together  of  our  cognitive  and  intellectual  resources  and  the  activities 
largely  of  the  striped  muscle  system — the  whole  making  up  the  per- 
sonality. 

By  keeping  before  our  eyes  the  segments  of  the  body  and  the  trans- 
verse and  longitudinal  subdivisions  of  the  neural  tube,  we  obtain  an 
easily  remembered  rack  on  which  to  hang  all  other  data  ( Fig.  1 ) . 

We  first  consider  the  divisions  of  the  neural  tube  and  ganglions  in 
the  His-models  (Fig.  4)  and  observe  the  enlargements  and  transverse 
constrictions  of  the  tube,  giving  us  the  cord,  the  HB  (hindbrain), 
MB  (midbrain)  and  FB  (forebrain).  Similarly  we  recognize  in  a 
longitudinal  plane  (Figs.  2  and  3)  : 

1.  The  motor  or  effector  plate  with  its  roots,  extending  to  the 
cephalic  end  of  the  MB. 

2.  The  receptor  plate  and  its  roots. 

3.  The  dorsal  structures,  developing  the  roof  membranes  and  supra- 
segmental  mechanisms. 

Then,  turning  to  the  body,  we  group  the  muscles  and  viscera  and 
the  sense  organs  into  segments  ( Fig.  1 )  : 

1.  The  olfactory  apparatus. 

2.  The  eye  socket  and  its  contents. 

3.  The  jaws  forming  the  mastication  and  gasserian  segment,  with 
its  peripheral  and  central  distributions. 

4.  The  ear  with  its  vestibular  and  cochlear  apparatus  and  the  inter- 
mediate-facial-abducens  group. 

5.  The  taste,  deglutition,  articulation  and  thoracic  and  abdominal 
visceral  segment. 

6.  The  cervical,  thoracic,  lumbar,  sacral  and  coccygeal  segments. 
Having  recognized  these  divisions  of  the  body  and  neural  tube,  the 

next  logical  step  is  to  correlate  them  (Fig.  1)  :  The  olfactory  and  optic 
mechanisms  form  the  foundation  of  the  forebrain  and  midbrain;  the 
isthmus  corresponds  in  the  face  to  the  lower  orbital  edge,  marking 
roughly  the  limit  between  the  midbrain  and  hindbrain ;  the  mastication 
and  the  auditory- facial-abducens  and  the  taste-deglutition-respiration- 
articulation  segments,  respectively,  form  the  anterior,  middle  and  pos- 
terior hindbrain  segments  and  the  foundation  for  the  cerebellar  appara- 
tus ;  the  cord  segments  are  clearly  marked  by  roots  and  intercostal  and 
equivalent  subdivisions  of  the  body  (Fig.  3). 

This  correlation  is  further  enhanced  and  simpUfied  if  we  study  the 
neural  tube  from  the  inside  out,  that  is,  from  the  ventricle  outward. 
Thus  we  are  readily  enabled  to  establish  a  direct  relation  between  the 
neural  tube  and  what  we  see  in  every  living  patient — a  relation  to 


<u 

ro 

C 

•0 

2 

3 
•0 

u 

e 

0 

Ic 

J3 
•0 

rt 

E 

0 

E 

4) 

J2 

'e 

J3 

c 

VO 

4) 

ro 

J5 

_c 

X 

0 

QJ 

^^ 

H 

« 

_n 

0 

u 

c 

2 

> 

0 

<u 

<u 

o 

"o 

•4-^ 

0 

> 

J= 

c 

Ut 

u 

-*-> 

c 
o 

<u 

u 

bc 

C 

c 

•xs 

V 

a. 

u 

bo 

<u 

s: 

a, 
rt 

t 

> 

0 

.s 

n 
a; 

3 
O 

in 
rt 

0 
E 

"3 

rt 
en 
en 

s 

V 

.0 

t/i 

>» 

u 

u 

u 

rt 

"- 

jo 

0 

•0 

c  ^ 


to  _ 

2    e    "» 

">  '5. 
'"    ^    M 

*^  "O  ^ 

.s:5  S 


FUNCTIONAL    ANATOMY    OF    THE    NERVOUS    SYSTEM    221 

muscle  groups  and  viscera  and  sense  organs  and  sensory  surfaces. 
Each  segment  of  muscles  and  glands  has  its  efferent  or  effector  pro- 
visions which  are  played  on  by  definite  afferent  elements,  connected  with 
segmentally  arranged  sense  organs ;  these  effector  and  receptor  ele- 
ments, which  the  neural  tube  presents,  are  in  turn  coordinated  by  intra- 
segmental  and  intersegmental  components,  the  ultimate  integration  of 


Fig.  2. — Median  section  through  embryo  human  brain.     (After  a  His  model.) 


these  various  parts  being  achieved  by  the  suprasegmental  cerebellar 
and  cerebral  mechanisms.  Whatever  is  added  to  the  simple  segmental 
stage  grows  on  the  outside  (Fig.  5).  That  is  why  we  begin  with  the 
simple  neural  tube  and  work  from  the  ventricle  outward,  instead  of 
beginning  with  the  "pons"  and  other  late  surface  additions  and  work- 
ing  backward ;   the    former   approach    is    simpler   and   more   logical. 


222 


A.    MEYER— L.    HAUSMAN 


Ey« 


'  Oculo  molor 
Trochlear 
Abducens 


Mesttcetion  -  Tri  «eminal 
Face  and  Ear    Fbcial 


Throat  and 
Larynx 


GlossopHarync^eal 

Vagus   \ 

Spinal  Accessory 


Tongue  Hypoglossal 

Neck 


Trunk 


Lower 
Extrcmily 


Fig.  3. — Scheme  of  primitive  neural  tube  opened  up,  with  the  various  parts 
represented  on  one  plane. 
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Fig.  4. — Brain  of  a  human  embryo  5  weeks  old  (13.6  mm).     (After  a  His 
model.) 
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Therefore  we  start  with  the  segmental  parts.  The  open  tube  (Fig.  3) 
gives  the  fundamental  scheme. 

We  resolve  the  tube  into  its  various  elemental  mechanisms  by 
experimental  analysis  and  to  that  purpose  employ  the  Gudden,  Nissl 
and  Wallerian  types  of  degeneration  of  the  peripheral  or  root  elements 
to  establish  the  actual  segmental  mechanisms.  Further  analysis  identi- 
fies the  ground  bundles  and  reticular  substance  of  the  tube  as  the  inter- 
segmental elements.  The  dorsal  excrescences  or  terminal  bulgings  of 
the  tube  form  the  suprasegmental  organs:  (a)  the  cerebellar  organ; 
(b)  the  midbrain  roof  organs,  and  (c)  the  forebrain. 

Extirpation  of  a  suprasegmental  organ  singles  out  in  each  seg- 
ment (a)  the  cells  of  the  suprasegmental  afferent  neurons  by  the  axonal 
reaction  and  atrophy,  and  (b)  the  suprasegmental  efferent  fibers  by 
outgoing  degeneration.  These  experimental  principles  are  always  kept 
in  view,  since  they  give  us  the  objective  definition  of  what  we  work 
with.  For  the  reconstruction  of  the  segmental  apparatus  the  reader 
should  consult  Figures  6  to  9,  inclusive. 

SUPRASEGMENTAL     ORGANS 

As  we  ascend  the  vertebrate  scale,  we  find  that  the  pattern  of  the 
neural  tube  becomes  more  and  more  differentiated;  the  nervous  archi- 
tecture takes  on  various  designs;  we  note  that  the  differentiation  runs 
parallel  with  the  behavior  resources  of  the  organism  as  we  get  further 
away  from  the  simple  reflex  type  of  the  more  or  less  segmental 
animal. 

In  the  process  of  evolution,  economy  develops  specialized  organs, 
that  is,  the  suprasegmental  structure  for  the  centralizing  of  definite 
types  of  function  of  the  segmental  animal.  The  lack  of  such  economy 
and  centralization  would  provide  a  system  entirely  too  cumbersome  for 
the  needs  of  man  for  prompt  activity.  In  the  amphioxus,  for  example, 
there  are,  according  to  Kolliker,^  twelve  large  cells  in  the  cranial  part 
sending  fibers  to  the  more  caudal  segments,  and  fourteen  similar  cells 
in  the  caudal  segments  sending  their  fibers  to  the  cranial  part.  For 
the  complex  correlations  in  man,  innumerable  connections  of  this  type 
would  be  needed  between  the  head,  neck,  trunk  and  lumbosacral  seg- 
ments; the  tube  would  be  encumbered  and  the  time  of  interaction  too 
slow.  Instead  of  this  pattern,  we  find  added  to  the  simple  reflex  seg- 
mental components,  the  suprasegmental  structures : 

1.  The  cerebellar  station  with  its  afferent  elements  from  the  seg- 
ments and  efferent  paths  carrying  to  these  segments  the  net  result  of 
cerebellar  synthesis — that  is,  the  elaboration  of  all  the  equilibration  and 
balancing  functions  of  motility. 

2.  Kolliker:    Handbuch  der  Gewebelehre  des  Menschen,  1893. 
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2.  The  coUiculi,  belonging  to  the  midbrain  and  highly  developed  in 
the  lower  animals,  with  their  afferent  and  efferent  mechanisms. 

3.  The  forebrain  apparatus,  for  the  coordination  and  central  elab- 
oration of  all  the  conditions  of  psychobiologic  functions. 

Cerebellum. — Embryology  shows  us  how  and  where  to  add  the 
cerebellar  organ.  This  suprasegmental  structure,  developing  dorsally 
over  the  vestibular  and  trigeminal  segments,  consists  of  a  terminal 
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Fig.  5. — Photograph  of  a  cross-section  through  the  posterior  hindbrain 
segment  of  an  adult  brain,  showing  from  within  out — the  segmental  layer 
with  its  motor  and  receptor  plates,  the  cerebellar  layer  and  finally  the  forebrain 
layer  with  its  aflFerent  and  eflferent  components.     (Weigert  stain.) 


sheet  (of  cortex)  and  central  ganglions.  The  pons  mass  and  the 
inferior  olives,  which  are  so  intimately  associated  with  it,  have 
wandered  from  the  lip  structure  to  the  ventral  side  of  the  motor  plate 
(Fig.  5).    Thus  we  have  these  parts:  arising  over  the  vestibular  cell- 


Fig.  6. — Dorsal  View.  Reconstruction  of  the  segmental  plates  of  the  midbrain 
and  hindbrain,  viewed  from  within  the  hindbrain  ventricle,  at  the  base  of  which 
the  spinal  canal  is  seen  opening  into  it.  Note  the  marked  narrowing  of  the 
plates  toward  the  cephalic  limit  of  the  midbrain  and  the  extent  to  which  the 
receptor  plates  overlap  the  motor.  Owing  to  the  marked  flare  of  the  receptor 
plates  in  the  middle  hindbrain  segment,  the  ventricle  is  broadest  at  that  level. 
Immediately  below  this  flare,  on  either  side,  are  seen  the  projections  for  the 
attachment  of  part  of  the  choroid  plexus.    Reduced  from  photograph  X  4.7. 
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mass  the  "inner  cerebellar  arm"  with  the  roof  nucleus  (Fig.  10)  ;  out- 
side of  this  fundamental  arch  the  dentate  nuclei  (Figs.  11  and  12) 
giving  off  the  superior  cerebellar  arms,  and  the  intermediate  nuclei 
(globosus  and  emboli formis)  lying  between  the  dentate  and  inner  arm 
(Figs.  11  and  15)  ;  the  restiform  bodies  swinging  around  the  dentates, 


Fig.  7. — Ventral  Vieic  of  Figure  6.  The  motor  and  receptor  plates,  showing 
the  additional  reconstruction  of  the  nuclei  which  appear  on  the  ventral  surface 
of  the  former.  In  the  mesial  part  of  the  midbrain,  the  motor  plate,  containing 
the  oculomotor  and  trochlear  nuclei,  forms  a  beak-Hke  projection  which  gradually 
disappears  in  the  anterior  hindbrain  segment.  In  the  lateral  part  of  the  motor 
plate,  we  recognize,  from  above  down,  the  trigeminal  or  mastication  nucleus 
in  the  anterior  hindbrain  segment,  the  facial  nucleus  in  the  middle  hindbrain 
segment  and  the  slender  ambiguus  nucleus  for  the  glossopharyngeal,  vagus  and 
accessory  nerves  in  the  posterior  hindbrain  segment.  The  ventral  horns  at 
the  base  mark  the  transition  of  the  motor  plate  of  the  spinal  cord  into  that  of 
the  hindbrain ;  X  2.8. 
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Fig.  8. — Dorsal  View.  Reconstruction  of  the  segmental  cell  groups  appearing 
in  the  dorsal  part  of  the  motor  and  receptor  plates. 

The  motor  plate  presents  mesially  from  above  down  the  round  abducens 
nuclei  in  the  middle  hindbrain  and  the  slender  hypoglossal  nuclei  occupying  the 
greater  part  of  the  posterior  hindbrain  segment,  in  the  lateral  portion  of 
which  is  seen  the  dorsal  preganglionic  sympathetic  nucleus,  lying  adjacent  to 
the  receptor  plate. 

The  right  receptor  plate  presents  the  large  vestibular  cell-mass  in  its  entire 
length  and  the  cochlear  complex  which  juts  off  perpendicularly  to  allow  sufficient 
space  for  the  restiform  body  to  pass  through  (Fig.  15). 

In  the  left  receptor  plate,  the  caudal  portion  of  the  vestibular  mass  has  been 
cut  away  to  show  the  course  of  the  elongated  tractus  solitarius. 

The  groove  in  the  anterior  hindbrain  and  midbrain  segments  indicates  the 
path  of  the  mesencephalic  root  of  the  trigeminal,  which  can  be  seen  more 
clearly  in  Figure  10. 

The  descending  or  spinal  root  of  the  trigeminal  being  situated  in  the  ventral 
part  of  the  receptor  plate  adjacent  to  the  motor  (Fig.  11)  is  not  seen  in  this 
figure;  X  2.6. 
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Fig.  9. — Ventral  View  of  the  Segmental  Nerve  Roots.  The  motor  plate  pre- 
sents from  above  down  and  in  the  midline  the  nerve  roots  of  the  oculomotor 
nerves  in  the  midbrain,  the  abducens  nerves  in  the  middle  hindbrain  and  the 
numerous  hypoglossal  filaments  in  the  posterior  hindbrain  segment,  occupying  the 
greater  part  of  its  length;  laterally  appear  the  trigeminal  roots  of  the  masti- 
cation nucleus  in  the  anterior  hindbrain,  the  facial  roots  in  the  middle  hind- 
brain, and  the  glossopharyngeal,  vagus  and  accessory  fibers  in  the  posterior 
hindbrain  segment.  The  receptor  plates  present  in  the  anterior  hindbrain 
the  afferent  roots  of  the  trigeminal,  in  the  middle  hindbrain  the  nervus  inter- 
medius  and  the  vestibular  and  cochlear  nerves,  and  in  the  posterior  hindbrain 
segment  the  afferent  components  of  the  glossopharyngeal  and  vagus  nerves. 

The  trochlear  nerve  by  reason  of  the  unique  course  it  follows  in  passing 
through  the  substance  of  the  segmental  plates  to  decussate  dorsally  in  the 
anterior  medullary  velum  is  not  shown  in  this  stage  of  the  reconstruction,  but 
can  be  seen  in  Figure  16,  emerging  beneath  the  inferior  colliculus.    X  3. 
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conveying  from  the  segments  the  bulk  of  the  afferent  fibers  to  the 
vermis  (Figs.  14  and  16),  that  is,  the  cerebellar  cortex.  This  terminal 
sheet  of  the  cerebellum  consists  primarily  of  vermis  and  flocculus 
(Fig.  15)  and  later  of  the  more  recently  developed  cerebellar 
hemispheres,  which  are  reached  by  the  pons  arms ;  that  the  latter 
are  the  most  superficial  of  the  cerebellar  peduncles,  coincides  w^ith  the 
fact  that  they  are  the  last  to  develop,  their  development  running 
parallel  with  that  of  the  opposite  cerebral  hemisphere. 

This  sketch  of  the  cerebellar  apparatus  gives  the  rack  within  which 
to  study  the  histologic  details  and  the  results  of  genetic  and  experi- 
mental work.  The  elimination  of  the  cerebellum  in  the  young  leads  to 
atrophy  of  all  the  cerebellar  afferent  cells  and  fibers  united  in  the  resti- 
f orm  complex :  the  Clarke  column  cells  and  direct  spinocerebellar  tract, 
fibers  from  the  posterior  column  nuclei,  and  the  fibers  from  the 
opposite  inferior  olive  (Figs.  13,  14  and  16).  Fibers  from  the  lumbar 
region  form  the  ventral  cerebellar  tract  swinging  around  the  trigeminal 
root  and  thence  over  the  superior  cerebellar  arm  to  the  vermis 
(Fig.  16). 

The  cerebello-segmental  impulses  have  several  outlets.  One  set  is 
affected  by  the  cerebellar  cortex  activity  through  the  roof  nuclei  and 
the  inner  arm,  finally  reaching  the  segments  through  the  vestibulo- 
ocular  or  vestibulo-cephalic  tract  (the  mesial  longitudinal  fasciculus) 
and  the  vestibulo-spinal  tracts  (Figs.  11,  13  and  15).  Another  outlet 
is  formed  by  the  superior  arm  to  the  opposite  red  nucleus,  influencing 
the  segments  through  the  rubrospinal  pathway  (Figs.  17  and  18),  and 
the  cerebral  basal  and  cortical  mechanisms  through  the  rubrothalamic 
elements.  A  third  cerebellar  efferent  path  is  the  hook  bundle  to  the 
tegmentum  of  the  hindbrain. 

The  great  variations  of  the  cerebellar  mechanisms  in  the  animal 
series  make  it  obvious  that  the  term  "pons"  should  not  be  used  for 
the  designation  of  the  tegmentum  and  the  segments  of  this  region,  tt 
refers  purely  to  the  neocerebro-neocerebellar  connection  which  forms 
the  ventral  superficial  protruberance.  All  these  parts  are  built  on  the 
outside  of  the  original  segmental  parts.  The  reconstruction  of  the 
cerebellar  apparatus  is  presented  in  Figures  10  to  18  inclusive. 

Midbrain. — The  midbrain,  originally  the  dominant  integrator  of 
all  receptor  functions,  presents  in  its  roof  the  auditory  colliculi  and  the 
optic  colliculi  resting  on  the  midbrain  nucleus  of  the  trigeminus  (Figs. 
14,  15  and  16).  The  auditory  or  inferior  colHculus  receives  the  lateral 
fillet,  which  is  the  upward  continuation  of  the  trapezium  or  auditory 
decussation  (Figs.  17  and  18).  The  optic  or  superior  colliculus  in- 
fluences the  lower  segments  of  the  neural  tube  through  the  colliculo- 
spinal  (or  predorsal)  bundle  (Figs.  17  and  18).  For  the  reconstruc- 
tion of  the  midbrain  consult  Figures  14  to  18,  inclusive. 
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Forehrain. — The  forebrain  is  divided  into  the  median  Hne  and 
lateral  wall  structures,  the  former  presenting  the  posterior  commis- 
sure, the  pineal  recess  and  pineal  gland,  the  superior  or  habenular  com- 
missure, the  taenia  and  roof  membrane  with  choroid  plexus,  the 
neuropore  region,  anterior  commissure,  lamina  terminalis,  optic  recess 
and  chiasm,  infundibulum  and  pituitary  body,  tuber  cinereum  and 
saccus  vasculosus  region,  and  the  mamillary  region  and  interpeduncular 
ganglion.    The  lateral  walls  consist  of  the  thalami  (with  the  obliterated 
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Fig.  10. — Dorsal  Vieic  Slightly  from  Above.  Fundamental  arch  of  the  cere- 
bellar reconstruction,  showing  the  inner  cerebellar  arm  arising  from  the 
vestibular  mass  on  either  side  to  terminate  in  the  cells  of  the  mesially  placed 
roof  nuclei.  Resting  on  the  inner  arm  and  lateral  to  the  roof  nuclei  are  the 
intermediate  cell  groups  (globosus  and  emboliformis) ;  these  parts  are  also 
to  be  seen  in  Figures  11,  12  and  15. 

The  efferent  mechanisms  associated  with  the  inner  cerebellar  arm  (the 
posterior  longitudinal  bundles  and  the  vestibulospinal  systems)  can  best  be  seen 
in  Figures  11  and  13.    X  2.5. 


Fig.  11. — Left  Ventrolateral  Vieiv.  Reconstruction  of  the  superior  cerebellar 
arm,  showing  the  cell-mass  of  origin  (dentate  nucleus)  and  the  course  of  the 
cell  processes  as  they  pass  toward  the  midbrain  to  decussate  (at  the  level  of 
the  trochlear  nuclei  and  ventral  to  the  motor  plate)  before  entering  the  red 
nucleus,  which  has  been  reconstructed  only  on  the  left  side  of  the  model ;  the 
fibers  entering  tlie  red  nucleus  form  a  distinct  shell,  which  is  quite  thick  on 
the  ventromesial  surface  (Fig.  15). 

Note  the  posterior  or  mesial  longitudinal  bundles  which  are  seen  only  on 
the  upper  part  of  the  motor  plate ;  in  the  hindbrain  they  occupy  a  dorsomedian 
position  and  therefore  are  not  seen  in  this  part  of  the  reconstruction.  In  the 
lower  part  of  the  motor  plate  the  vestibulospinal  systems  are  readily  recognized. 
X  3.2. 
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eye  protrusion)  and  the  olfactory  protrusion,  carrying  also  the  striatum 
and  the  hemisphere  cortex. 

The  construction  of  the  forebrain  rests  on  the  midbrain  and  brings 
out: 

1.  The  hypothalamus  and  floor  of  the  median  forebrain  ventricle 
(or  third  ventricle),  with  the  infundibulum,  tuber  cinereum,  corpus 
mammillare,  the  hypothalamic  nucleus  (corpus  Luysii)  and  the  sub- 
stantia nigra. 


Fig.   12. — Dorsal   View  of  Figure   11.     The   posterior  medullary  velum    (in 
white)  has  been  added.    X  2.5. 


2.  The  thalamus  thickness  proper:  the  anterior,  median,  lateral, 
dorsal,  central  and  posterior  nuclei  (pulvinar  and  geniculate  bodies), 
and  continued  posteriorly,  the  red  nucleus. 

3.  The  epithalamus:  taenia,  ganglion  habenulae,  superior  commis- 
sure and  the  retroflex  bundle  to  the  interpeduncular  ganglion,  which  in 
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turn   is  connected   with  the  central   gray   of  the  anterior  hindbrain 
segment. 

Having  constructed  these  parts,  we  next  place  the  optic  chiasm  and 
the  optic  tracts,  which  should  be  put  on  loose  enough  to  let  the  crus 
cerebri  (to  be  constructed  later)  pass  to  the  basal  surface.  Above  the 
chiasm  we  build  the  lamina  terminalis,  carrying  dorsally  the  anterior 


I 


Fig.  13. — Ventral  View.  Beginning  of  the  reconstruction  of  the  inferior 
cerebellar  arm  or  restiform  body.  The  inferior  olives  with  the  interolivary 
and  olivocerebellar  fibers  are  shown.  Note  the  relation  of  the  hypoglossal 
roots  to  the  olives.  On  the  right,  immediately  adjacent  to  the  acoustic  and 
glossopharyngeal  nerves,  the  lateral  pocket  with  its  choroid  plexus  is  seen.   X  3.1. 
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commissure  which  connects  the  striata  and  the  olfactory  bulbs.  In 
relation  to  this  phase  of  the  reconstruction,  we  consider  the  para- 
terminal  body,  consisting  of  the  anterior  perforated  substance,  with  the 
pedunculus  septi  and  its  nucleus  basalis,  and  the  commissural  mass — 
corpus  callosum,  septum  pellucidum,  fornix  or  hippocampal  commis- 
sure and  fornix  column. 

The  next  stage  of  the  reconstruction  comprises  the  olfactory  lobe 
and  tubercle,  the  lateral  olfactory  root  and  gyrus  ending  in  the  cortex 


Fig.  14. — Left  Lateral  View  of  Figure  12.  The  direct  cerebellar  tract  is  seen 
flowing  into  the  restiform  body,  which  sweeps  in  broad  curves  over  the 
superior  cerebellar  arm  and  the  dentate  nucleus.  The  superior  and  inferior 
colliculi  have  been  added,  preparatory  to  the  construction  of  the  anterior  medul- 
lary velum  and  the  cerebellar  cortex  (Fig.  16).  Note  the  left  trochlear  nerve 
appearing  between  the  inferior  colliculus  and  the  superior  cerebellar  arm. 

In  this  figure  the  tuberculum  acusticum  has  been  left  off  in  order  not  to 
obscure  the  part  of  the  restiform  body  which  it  embraces ;  these  relations  can 
be  seen  in  Figure  15.    The  lateral  pocket  has  been  cut  off.     X  2.5. 
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of  the  amygdala  and  uncus,  and  the  mesial  olfactory  gjTus,  phylo- 
genetically  the  first  and  oldest  part  of  the  highest  integrator — the 
cerebral  cortex. 

Over  the  amygdala  there  arises  the  corpus  striatum,  perforated  by 
the  internal  capsule,  which  anteriorly,  and  behind  and  below,  only 
partly  splits  off  the  caudate  from  the  putamen  mass.  By  means  of  the 
striato-Luysian  bundle,  the  large-celled  mass,  that  is,  the  globus 
pallidus,  is  connected  with  the  hypothalamus  and  substantia  nigra. 


Fig.  15. — Right  Lateral  View.  Note  the  addition  oi  ihc  cerebellar  cortex 
(only  a  slice  through  the  mesial  part  of  the  vermis  being  indicated)  and  the 
flocculus  with  its  peduncle.  The  restiform  body,  embraced  by  the  cochlear  mass, 
is  cut  off  in  order  not  to  obscure  the  other  structures ;  reduced  from  photo- 
graph X  ^■^■ 

From  the  olfactory  tubercle  to  the  uncus  there  extends  as  the  dorso- 
mesial  border  of  the  hemisphere  cortex  the  mesial  olfactory  gyrus, 
consisting  of  the  striae  Lancisii  and  cornu  ammonis,  the  latter  also 


\ 
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giving  origin  to  the  mesial  wall  or  fornix  radiation  of  the  hemisphere. 
Between  the  mesial  olfactory  and  the  lateral  olfactory  gyri,  the  con- 
vexity of  the  hemisphere  is  formed  by  the  neocortex,  giving  rise  to 
the  lateral  wall  radiation,  that  is,  the  internal  capsule. 

We  next  add  the  cerebral  afferent  tracts  consisting  of  the  auditory, 
visual  and  general  sensory  (mesial  and  superior)  fillets  and  the  efferent 


Fig.  16. — Left  Lateral  View.  The  restiform  body  is  seen  entering  the  cere- 
bellar cortex.  The  indirect  cerebellar  tract  described  by  Gowers  has  been  added ; 
after  hooking  around  the  trigeminal  roots  it  passes  over  the  superior  cerebellar 
arm  to  terminate  in  the  cells  of  the  cerebellar  cortex;  its  spinothalamic 
component,  whose  course  is  here  only  partly  indicated,  can  best  be  studied  in 
Figure  17.  Ventral  to  the  latter  is  the  rubrospinal  tract.  Reduced  from 
photograph  X  3.3. 


tracts  consisting  of  the  corticopontile  and  corticosegmental  or  pyra- 
midal systems. 


Fig.  17. — Left  Ventrolateral  View.  Reconstruction  of  the  superior  olives, 
lateral  fillets,  thalamo-olivary  and  colliculospinal  systems.  The  superior  olives 
occupy  the  lateral  portions  of  the  middle  and  anterior  hindbrain  segments ; 
the  left  lateral  fillet  is  seen  entering  the  inferior  colliculus  of  that  side,  whereas 
the  right,  which  follows  a  similar  course,  is  shown  only  in  part ;  immediately 
ventral  to  the  posterior  longitudinal  bundles  are  the  colliculospinal  or  predorsal 
fasiculi,  the  interolivary  fibers  having  been  removed  in  order  to  give  an 
unobstructed  view ;  between  the  superior  olive  and  the  colliculospinal  tract 
courses  the  thalamo-olivary  bundle,  which  is  seen  to  spread  out  over  the  lateral 
surface  of  the  inferior  olive.  Note  the  rubrospinal  tracts  and  their  crossing 
in  the  upper  part  of  the  superior  cerebellar  arm  decussation.  Attention  is 
directed  to  the  course  of  the  spinothalamic  tract  as  it  winds  beneath  the  lateral 
fillet  to  ascend  along  its  mesial  border.  To  give  a  better  view  of  the  indirect 
cerebellar  tract,  the  glossopharyngeal,  vagus  and  accessory  nerve  roots  have 
been  removed.    X  ^■^- 
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Thus  we  find  in  man  essentially  three  dorsal  or  dorsolateral  blind 
pockets  or  terminal  bodies  of  the  neural  tube,  each  one  a  supraseg- 
mental  organ:  the  cerebellum,  the  striatum  and  the  cerebral  cortex. 
The  thalamus  is  treated  as  a  relay  station  with  some  terminal  functions. 


Fig.  18. — Ventral   View   of   Figure    17,   with   the   addition    of   the   trapezoid 
body  and  its  nucleus.  X  3.2. 


but  in  the  main  having  definite  interdependence  with  the  hemisphere 
functions.  It  is  the  cerebral  cortex  that  brings  under  one  head  the 
psychobiologic  integrations. 
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COMMENT 

This  bare  outline  has  been  set  forth  with  the  idea  of  conveying  the 
perspective  we  aim  to  attain  in  familiarizing  the  student  with  the  data 
of  neuro-anatomy.  Before  he  is  led  into  a  maze  of  innumerable  details, 
he  is  first  provided  with  a  solid  three  dimensional  foundation  and  a 
general  frame,  in  which  it  becomes  comparatively  easy  for  him  to 
insert  the  discussion  of  the  rubral  system  or  any  other  special  points. 
It  gives  him  a  dynamic  concept  and  a  plastic  instrument  to  work  with, 
and  every  step,  building  from  the  inside  out,  first  the  segmental  and 
then  the  suprasegmental  structures,  is  determined  in  gross  specimens 
and  models,  serial  sections  and  photographs,  and  brought  to  expression 
in  a  plasteline  reconstruction. 

GUIDE     TO     FIGURES 

Figures  6  to  18,  inclusive,  are  photographs  of  an  accurate  reconstruction 
(of  the  midbrain  and  hindbrain  of  an  adult)  made  by  Dr.  Hausman  from  a 
complete  'series  of  Weigert-stained  cross-sections,  each  66  microns  thick.  The 
material  used  is  plasteline,  which  is  ideal  for  this  purpose  as  it  provides 
simplicity  without  sacrificing  accuracy.  The  original  model  is  enlarged  six 
times,  and  in  colors :  blue  and  brick-red  for  the  receptor  and  motor  segmental 
elements,  respectively,  orange  for  the  eflferent  cerebellar  mechanisms  and  violet 
for  the  auditory  apparatus. 

Figures  6  to  9,  inclusive,  give  the  segmental  reconstruction ;  Figures  10 
to  16,  inclusive,  the  cerebellar  reconstruction  with  the  pons  connections  left 
off;  Figures  17  and  18,  the  midbrain. 

A  model  of  the  forebrain  is  in  process  of  construction  and  an  article  on  the 
forebrain  will  be  published  at  a  later  date. 
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THE    ANATOMIC    SEAT    OF    THE    EMOTIONS:    A 
DISCUSSION    OF    THE    JAMES-LANGE    THEORY 

CHARLES    L.    DANA,     M.D. 
Professor  of  Nervous  Diseases,  Cornell  University  Medical  College 

NEW     YORK 

It  is  now  thirty  years  since  Prof.  William  James  and  Professor 
Lange  independently  stated  their  theory  of  the  mechanism  of  the 
emotions.  This  theory  has  never  been  satisfactorily  proved  or  con- 
vincingly refuted. 

JAMES-LANGE     THEORY     OF     EMOTION 

The  theory,  as  stated  by  James  is,  briefly,  that  the  mental  state 
experienced  in  emotions  of  fright,  anger,  joy,  etc.,  is  due  to  different 
sensory  impulses  sent  up  from  the  muscles,  viscera,  blood  vessels  and 
the  periphery  in  general.  It  is  the  palpitations,  tremors,  abdominal 
qualms  and  other  peripheral  disturbances  which  cause  the  emotion. 
"One  is  afraid  because  he  runs ;  he  doesn't  run  because  he  is  afraid." 
"One  is  pleasant  because  he  looks  pleasant."  These  are  rather  exag- 
gerated illustrations.  Attempts  have  been  made  to  strengthen  this 
phase  of  the  theory  by  obtaining  the  opinions  of  great  actors  as  to  their 
real  emotional  state  when  they  were  expressing  emotion.  The  inquiry 
did  not  help  the  theory,  for  the  experiences  were  conflicting. 

It  may  be  interesting  to  return  to  the  neurologic  quest  for  which 
James  first  appealed,  and  to  see  whether  later  experience  throws  any 
light  on  the  subject. 

Professor  James  thought  that  if  he  could  find  a  case  in  which  a 
person  was  anesthetic  both  without  and  within,  and  if  such  a  person  felt 
no  emotion,  it  would  support  his  theory.  He  did  find  three  cases  of  this 
kind,  but  they  were  not  adequately  reported  and  not  considered 
evidential.  The  subject  appears  never  to  have  interested  neurologists 
very  much.  Of  late,  however,  such  interest  has  been  aroused  because 
of  the  emphasis  that  is  being  placed  on  emotion  as  a  pathogenic  agent, 
and  also  as  a  kind  of  measure  of  cultural  progress,  for  it  has  been 
noted  that  where  emotion  dominates,  civilization  halts  or  disappears. 
With  this  increased  attention  to  emotional  factors,  there  has  come  a 
leaning  to  the  view  that  the  James-Lange  theory  or  some  modifica- 
tion of  it  is  true.  Some  seem  to  think  that  it  is  the  perturbations  of 
function  in  the  splanchnic  or  vegetative  nervous  system  that  especially 
arouse  the  mental  experiences  in  emotion.     Others   suggest   that  ''n 


242  CHARLES    L.    DANA 

addition  the  endocrine  glands  and  the  hormones  are  important 
peripheral  agents  in  arousing  emotional  states. 

On  the  other  hand,  Sherington  reports  one  experiment,  on  a  dog, 
in  which  he  severed  the  cervical  cord  and  the  vagi,  and  found  that  he 
could  still  arouse  evidence  of  emotion  in  the  animal.  This,  however, 
is  only  one  case  and  is  not  convincing. 

The  possibility  of  finding  such  cases  of  anesthesia  as  James  was 
looking  for  is  very  remote.  They  could  only  be  aroused  by  an  exten- 
sive double  lesion  of  the  thalami.  I  have  seen  a  case  of  complete 
one-sided  anesthesia  due  to  such  a  lesion,  but  with  no  special  emotional 
disturbance.  Sometimes  a  thalamic  lesion  causes  paralysis  of  emo- 
tional facial  expression,  without  particularly  disturbing  the  emotions. 
One  can  fairly  assume  that  if  there  were  a  double  thalamic  lesion 
causing  such  paralysis,  the  patient  would  feel  the  emotion  associated 
with  laughter  or  tears,  without  any  peripheral  muscular  movements, 
and  consequently  no  afferent  reaction  from  the  somatic  system,  at 
least.  Such  a  patient  would  feel  joy  or  fright,  but  could  not  express 
it  in  any  of  the  ordinary  muscular  movements.  In  so  far  as  they  go, 
these  facts  tend  to  disprove  the  James-Lange  theory. 

If  an  object  suddenly  arouses  an  emotion  of  fear,  for  example, 
efferent  impulses  must  be  sent  to  the  periphery  before  afferent  impulses 
can  be  sent  back.  In  neurologic  experience  we  do  see  cases  in  which 
this  efferent  part  of  the  reflex  process  and  sometimes  both  pathways 
are  very  largely  blocked.  It  is  cases  of  this  kind  that  I  wish  to  report 
and  to  interpret. 

Before  going  further  let  me  state  what  meaning  is  attached  here 
to  the  technical  terms  used  in  discussing  our  subject.^  The  character- 
istics of  emotion,  as  described  by  James,  in  1890,  fit  very  well  into  the 
description  of  today.  We  say,  as  James  virtually  said,  that  an  "affect" 
of  "feeling  tone"  is  something  connected  with  sensation  and  has  a 
peripheral  origin.  The  appetites,  desires,  the  sense  of  ill-being  or 
well-being,  hunger  and  fatigue  are  associated  with  one  or  more  of 
our  now  estimated  twenty-three  special  and  general  sensations.  They 
are  "feelings"  or  "affects." 

1.  The  brain-stem  to  which  I  refer  later  is  generally  described  (Villiger) 
as  including  the  medulla,  pons  and  corpora  quadrigemina.  Tilney  in  his 
"Form  and  Function  of  the  Nervous  System"  includes  the  optic  thalamus. 
There  is  a  difference  among  writers  in  the  terms  used  in  describing  the 
sympathetic  nervous  system.  The  more  common  nomenclature  is  that  which 
calls  the  "sympathetic  nervous  system"  that  part  which  is  connected  with  the 
dorsolumbar  portion  of  the  spinal  cord.  The  autonomic  or  "parasympathetic 
nervous  system"  is  that  which  comes  from  the  midbrain,  medulla  (vagus) 
and  sacral  part  of  the  spinal  cord. 
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An  emotion,  however,  is  always  connected  with  a  percept,  idea  or 
concept  which  arouses  one  of  our  primitive  instincts,  these  being 
mainly  variants  of  fear  or  love.^  There  is,  said  James,  always  a  bodily 
sensation  with  emotion  and  generally  some  motor  bodily  reaction 
which  has  about  the  same  pattern  for  the  different  emotions ;  that  is, 
all  persons  react  in  about  the  same  way  motorially  to  fear  or  to  joy 
or  to  anger.  James  emphasizes  the  fact  that  with  emotion,  at  least 
with  all  the  primal  emotions,  a  person  has  some  bodily  sensation,  such 
as  a  thrill,  tremor,  palpitations,  abdominal  qualm,  faintness,  etc. 

EFFECT      OF    SOMATIC     OR     SKELETAL     MUSCLES     AND     SYMPATHETfC 
SYSTEM     ON     EMOTIONAL     STATES 

Returning  now  to  the  James  theory,  I  wish  to  present  certain  clini- 
cal facts,  which  seem  to  me  to  show  that  the  somatic  or  skeletal 
muscles  and  sympathetic  system  proper  have  at  least  nothing  but  a 
minor  and  contributing  effect  in  arousing  the  conscious  emotional  states. 

I  had  a  patient,  a  very  intelligent  woman  of  40,  who  fell  from  a 
horse  and  broke  her  neck  at  the  third  and  fourth  cervical  level.  She 
was  completely  quadraplegic  and  suffered  complete  loss  of  cutaneous 
-and  deep  sensation  from  the  neck  down — with  abolition  of  all  deep 
reflexes.    A  roentgenogram  showed  the  presence  of  the  fracture. 

She  lived  for  nearly  a  year,  and  during  that  time  I  saw  her 
showing  emotions  of  grief,  joy,  displeasure  and  affection.  There  was 
no  change  in  her  personality  or  character.  The  only  skeletal  muscles 
at  her  command  were  the  cranial,  the  upper  cervical  and  the  diaphragm.- 
As  for  the  vegetative  nervous  system,  she  had  the  vagus,  but  the  vagus 
has  no  active  (low-level)  sensory  fibers  except  the  laryngeal.  The 
parasympathetic  system  in  this  patient  was  able  to  function,  but  the 
sympathetic  proper  was  absolutely  eliminated  from  subconsciousness 
and  consciousness.  It  is  difficult  to  understand,  on  the  peripheral 
theory,  why  there  should  have  been  no  change  in  her  emotionally,  with 
the  skeletal  system  practically  eliminated  and  the  sympathetic  entirely  so. 

Such  a  case  as  this  is  not  so  uncommon ;  I  have  seen  others  with 
similar  symptoms,  and  they  are  very  familiar  to  neurologists,  but  the 
reported  case  was  unique  in  that  the  patient  lived  so  long  in  such  a 
normal  mental  condition. 

Turning  to  other  neurologic  fields,  we  have  all  seen  patients  in  the 
terminal  stage  of  tabes,  with  perfectly  atonic,  anesthesic  and  greatly 
wasted  skeletal  muscles.  In  my  experience  their  emotional  reactions 
were  present  and  not  abnormal. 

I  had  once  in  the  hospital  a  patient  with  family  periodic  paralysis, 
who  for  a  few  days  was  completely  paralyzed  except  for  the  muscles 

2.  McDougal  enumerates  six  instincts  with  associated  emotional  states. 
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of  mastication,  deglutition  and  respiration,  but  with  only  the  natural 
emotional  and  mental  changes. 

In  the  finally  complete  bodily  immobility  and  paralysis  of  certain 
forms  of  progressive  muscular  atrophy,  in  the  absolute  bodily  rigidity 
of  terminal  arthritis  deformans,  and  in  the  advanced  stages  of 
paralysis  agitans  v^ith  rigidity,  all  muscular  movements  are  practically 
eliminated,  except  those  moving  automatically  and  these  under  the 
influence  of  the  vegetative  nervous  system.  It  is  at  least  my  experience 
that  in  these  patients  the  emotional  reactions  are  present  and  normal 
to  their  condition.  In  all  these  cases  the  vagus  system  is  able  to  act, 
but  not  the  somatic,  and  in  some  cases  not  the  sympathetic. 

It  does  not  alv^^ays  follow  that  because  a  sensation  is  felt  in  the 
periphery  it  is  due  to  peripheral  irritation.  We  can  have  pains  in 
the  face  or  arm  from  lesions  of  the  thalamus,  and  we  can  have  thalamic 
paresthesia  and  dysesthesia.  This  is  shown  in  lethargic  encephalitis 
and  in  thalamic  and  midbrain  diseases.  The  dysesthesias  of  Parkin- 
son's disease  may  be  in  part  cerebral.  In  fine,  we  know  that  some  of 
the  bodily  sensations,  such  as  are  sometimes  associated  with  emotion, 
especially  anxiety  states,  may  be  central  and  thalamic;  so  that  the  fact 
that  with  emotion  bodily  sensations  are  felt  does  not  prove  that  they' 
come  from  the  periphery. 

Expressions  of  emotion,  in  the  form  of  tears  and  laughter,  occur 
automatically  in  lesions  of  the  brain-stem  and  thalamus.  These 
outbursts  are  not  usually  associated  with  any  real  emotion  of  sorrow 
or  joy;  and  an  argument  based  on  these  cases  can  be  made  both  for 
and  against  the  view  of  a  peripheral  source  of  emotion.  Thus,  if  the 
source  of  the  emotion  is  peripheral,  why  does  not  the  man  with  a 
thalamic  lesion  who  bursts  into  laughter  or  tears,  have  eventually  a 
real  emotion  of  joy  or  sorrow,  since  all  the  somatic  and  splanchnic 
changes  that  accompany  emotion  are  present?  On  the  other  hand, 
if  emotion  is  of  central  origin,  why  does  not  the  person  with  a  thalamic 
lesion  have  emotional  states  as  a  result?  I  would  answer  in  the  latter 
case  that  it  is  because  in  thalamic  lesions  there  is  a  rupture  of  the 
relations  between  the  thalamus  and  the  cortex,  for  there  must  be  a 
corticothalamic  and  thalamocortical  activity  in  the  emotional  experiences. 

A  person  may  have  a  palpitation  of  the  heart  or  a  sense  of  faint- 
ness  or  tremor  or  sweating  without  experiencing  any  emotion  of  fear  or 
apprehension,  unless  finally  the  idea  that  he  is  in  physical  danger 
comes  to  the  mind.  This  fact  is  explained  by  various  psychologic 
mechanisms.  It  seems  most  reasonable  to  suppose  that  when  a  palpi- 
tation is  felt  the  emotion  of  fear  develops,  because  an  association  process 
arouses  an  idea  of  illness,  and  this  causes  an  emotion  of  fear.  The 
mechanism  of  an  "associated  conditional  reflex"  may  also  be  effectively 
invoked  in  explanation. 
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Finally,  neurologic  experience  also  thrown  doubt  on  a  certain 
psychologic  view,  lying  close  to  the  James-Lange  theory,  to  the  effect 
that  thought  and  emotion  are  always  at  once  reflected  out  upon  the 
muscles  which  in  turn  react  and  return  afferent  impulses  to  the  brain. 
The  statement  is  made  that  "we  think  with  the  muscles"  because  every 
thought  is  accompanied  by  muscular  movement  and  every  muscular 
movement  arouses  some  "feeling."  The  muscles  of  the  larynx  and 
articulation  are  assumed  to  do  this  in  particular.  Even  in  abstract 
thought  or  meditation  some  slight  muscular  action  is  assumed  to  occur 
in  the  fine  muscles  of  the  larynx. 

The  neurologic  experience  is,  however,  that  a  person  continues 
to  feel  and  think  perfectly  well  after  the  larynx  has  been  removed 
or  paralyzed  and  also  when  there  is  a  complete  muscular  paralysis. 

author's    theory   of   emotion 

On  the  whole,  I  am  led  to  the  conclusion  that  emotion  is  centrally 
located  and  results  from  the  action  and  interaction  of  the  cortex  and 
thalamus.  The  bodily  sensations  which  accompany  emotion  are  pro- 
duced by  stimuli  from  the  automatic  centers  in  the  brain-stem  (acting 
on  heart,  blood  vessels  and  glands),  but  they  only  cooperate  to  extend 
and  perhaps  intensify  the  emotion.  For  naturally,  if  a  man  finds  his 
heart  palpitating,  his  hands  cold  and  wet,  his  legs  weak  and  his 
epigastrium  calling  out  in  distress,  he  will  feel  more  alarm.  On  the 
other  hand,  if  the  automatic  stimulus  produced  by  joy  at  the  sight 
of  the  beloved,  strengthens  his  heart  beat,  raises  his  blood  pressure 
and  in  general  improves  his  sense  of  well-being,  he  will  feel  a  little 
happier  for  it. 

The  centers  that  control  the  activities  of  the  vegetative  system  are 
mainly  in  the  brain-stem.^  These  centers  are  first  appealed  to  when 
the  animal  perceives  something  calling  for  instant  action  in  defense, 
offense  or  active  desire.  They,  on  the  other  hand,  stir  up  the  muscles, 
viscera  and  glands,  but  they  also  appeal  through  the  thalamus  to  the 
cortex  and  arouse  the  emotions  appropriate  to  the  object  recognized 
or  idea  that  has  been  aroused.  As  the  suprasegmented  nervous  system 
develops,  emotion  develops. 

I  am  inclined  to  the  opinion,  then,  that  the  James-Lange  theory  of 
emotion  is  true  only  in  part ;  that  is,  that  the  peripheral  visceral  stimuli 
are  only  later  and  contributing  factors  to  emotion,  and  that  the  skeletal 
muscles  and  sympathetic  system  do  not  play  an  essential  part. 

3.  In  a  recent  address  before  the  New  York  Neurological  Society  Prof. 
Walter  B.  Cannon  presented  evidence  to  show  that  the  center  for  sympathetic 
discharges  occurring  on  pain-stimulation  lies  in  the  brain-stem  as  high  up  as 
the  anterior  corpora  quadrigemina. 
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I  am  not  presenting  all  the  data  possible  bearing  on  this  question. 
The  experiments  and  operations  on  the  sympathetic  ganglions,  for 
example,  show  that  the  cerebrum  can  get  along  quite  well  without  them 
or  without  there  being  much  connection  between  these  ganglions  and  the 
central  nervous  system.  Arguments  against  the  peripheral  theory 
also  have  been  presented  based  on  studies  and  experiments  with  the 
glands  of  internal  secretism.  I  do  not  attempt  to  introduce  these  data 
which  will  be  found  in  the  literature  of  endocrinology. 

My  object  has  been  to  present  some  facts  with  deductions  therefrom 
and  to  elicit  further  contributions  from  the  experience  of  neurologists. 


A     SYNDROME    OF    THE    VISUOPSYCHIC    CORTICAL 

AREA— BASED    ON     STABILE    HALLUCINATIONS 

AND    DEFECTIVE    VISUAL    ASSOCIATION 

IN    A     SANE     PERSON 

H.    H.    HOPPE,    A.M.,    M.D. 

CINCINNATI 

The  discussion  of  this  subject  presupposes  that  in  normal  persons 
the  stimuli  perceived  by  the  visuosensory  center  are  transmitted  to  the 
visuopsychic  areas,  are  there  compared  with  previous  visual  pictures 
and  are  recognized  as  similar  or  dissimilar.  There  they  are  stored, 
but  the  manner  in  which  they  are  stored  is  unknown. 

Memory  pictures  stored  in  the  visuopsychic  center  can  be  recalled 
to  the  field  of  consciousness  either  by  the  will  or  by  stimuli  coming 
from  other  cortical  areas  through  the  association  tracts.  Stimuli  coming 
from  without  through  the  visual  organs  can  also  recall  these  memory 
pictures,  and  the  flow  of  these  stimuli  is  always  from  the  visuosensory 
to  the  visuopsychic  area.  Never  under  normal  conditions  can  the 
process  be  reversed.  Stimuli  from  the  visuopsychic  or  other  cortical 
areas  cannot  stimulate  the  visuosensory  areas.  If  this  were  not  true, 
we  could  never  be  certain  of  the  objective  reality  of  our  visual 
impressions. 

Under  abnormal  conditions  this  flow  of  stimuli  is  reversed — memory 
pictures  stored  in  the  visuopsychic  areas,  stimulate  the  visuosensory 
area  and  are  then  projected  into  space.  They  are  then  known  as 
hallucinations. 

In  considering  syndromes  of  the  visual  area  of  the  brain,  we  must 
distinguish  between  lesions  of  the  visuosensory  area  and  lesions  of  the 
remainder  of  the  occipital  cortex,  namely,  the  visuopsychic  area.  The 
classical  sign  of  the  former  is  simple  hemianopsia  unassociated  with 
other  signs  and  of  the  latter,  mind-blindness. 

We  must  also  distinguish  between  lesions  which  are  cortical  and 
those  which  are  subcortical,  between  irritative  lesions  and  destructive. 
Lesions,  however,  which  we  are  called  on  to  localize  are  not  always 
strictly  localized  to  either  the  sensory  or  the  psychic  areas,  and  the 
same  lesion  may  be  irritative  first  and  destructive  later  on.  Thus, 
irritative  lesions  of  the  calcerine  area  may  cause  simple  or  elementary 
hallucinations,  such  as  flashes  of  light  or  color,  which  precede  the 
development  of  the  hemianopsia.  If  the  lesion  is  more  widespread  we 
may  have  more  complex  hallucinations  projected  into  the  failing  field 
of  vision,  but  with  cortical  destruction  of  the  visuosensory  area,  the 
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only  sign  is  blindness.  The  projection  of  visual  hallucinations  presup- 
poses an  anatomically  normal  visuosensory  area. 

Hemianopsia,  alexia  and  agraphia  are  not,  strictly  speaking,  an 
occipital  lobe  syndrome,  but  are  caused  by  a  subcortical  destruction 
of  the  association  tracts  beneath  the  gyrus  angularis. 

An  irritative  lesion  of  the  visuopsychic  area  may  be  one-sided  and 
may  show  itself  in  the  appositive  visual  field  as  one-sided  hallucinations. 
This  may  occur  occasionally  with  intact  vision,  as  in  Peterson's  well- 
known  case.  Cases  of  hallucination  in  hemianopsia,  in  which  the  visions 
are  projected  into  the  blind  field,  are  proof  of  the  foregoing  assertion. 

Mind-blindness,  which  is  the  typical  sign  of  a  destructive  lesion, 
requires  a  destruction  of  both  visuopsychic  areas  or  their  association 
tracts  from  the  visuosensory  area.  I  wish  to  call  your  attention  now 
to  another  syndrome  of  the  visuopsychic  area,  which  is  probably  caused 
by  an  irritative  lesion.  This  syndrome  presents  these  three  factors : 
(1)  persistent  stabile  visual  hallucinations  with  intellect,  speech  and 
general  memory  intact,  (2)  normal  visual  perception,  and  (3)  disturbed 
visual  association.  The  occurrence  of  stabile  visual  hallucinations  in 
persons  who  are  mentally  normal  is  not  frequent.  Instances  which 
come  under  our  observation  are  considered  sufficiently  rare  to  excite 
comment,  and  we  are  apt  to  remember  them  as  cases  of  unusual 
interest.  In  these  persons  single  objects  are  usually  seen  and  then 
only  on  a  single  occasion.  I  do  not  refer  now  to  epileptics  with  visual 
aura  or  to  cases  of  hemicrania. 

A  woman  physician,  a  patient  of  mine,  with  a  tendency  to  hysterics 
would  have  attacks  of  great  fear  produced  by  the  vision  of  a  white 
cat  walking  across  her  consultation  room.  Nearly  everyone  knows  of 
some  person  or  has  heard  of  some  one  who  has  had  a  vision. 

Guerney  ^  asked  27,737  persons  whether  they  had  ever  had  an 
hallucination  and  obtained  affirmative  answers  from  12  per  cent,  of 
those  questioned.  The  impression,  however,  is  made  that  these  persons 
had  experienced  the  illusion  or  hallucination  only  once. 

Stearns,^  in  his  study  of  500  cases  of  mental  disease,  observed  in  the 
Boston  Psychopathic  Hospital,  says  that  hallucinations  are  rarely 
observed  in  sane  persons  even  though  they  are  psychopaths.  In  his  group 
of  500  cases,  twenty-four  were  demented  and  had  arteriosclerosis ; 
only  three  had  hallucinations,  and  two  of  these  were  insane. 

Hallucinations  occurred  least  frequently  in  the  group  of  those  not 
insane,  as  only  6  per  cent.,  four  out  of  sixty-five,  were  aflfected.  Two 
were  hysteric  patients  who  had  had  one  hallucination  each,  and  the 
other  two  were  children  with  pavor  nocturnus. 

1.  Stearns :  J.  Nerv.  &  Ment.  Dis.,  1915. 
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I  do  not  hesitate  to  place  a  rather  unusual  clinical  case  on  record 
because:  1.  A  person  may  have  visual  hallucinations  of  distinct  groups 
in  the  form  of  definite  pictures  extending  over  a  long  period  of  time  and 
still  be  of  normal  mind.  2.  The  case  offers  a  definite  visual  memory 
field  syndrome  which  may  have  a  definite  localizing  value. 

There  are  comparatively  few  observations  on  record  of  persistent 
visual  hallucinations  in  persons  not  insane.  Most  of  these  occur  in 
cases  of  hemianopsia  with  hallucinations  in  the  blind  field,  or  in  cases 
in  which  fleeting  hallucinations  preceded  the  occurrence  of  blindness 
in  destructive  lesions. 

author's    case 

History. — E.  H.  F.,  a  widower,  aged  91,  at  the  age  of  61  had  a  right-sided 
hemiplegia  with  aphasia.  He  recovered  completely  in  three  months.  About 
one  year  ago  he  had  a  stone  removed  from  the  bladder  by  the  suprapubic  route. 
He  lost  his  fortune  at  the  age  of  75,  but  made  another.  Within  the  last  six 
years  the  patient  has  put  into  operation  a  new  large  enterprise,  which  is  suc- 
cessful. He  shows  good  business  judgment  and  is  daily  engaged  in  directing 
large  enterprises. 

Present  Illness. — About  four  weeks  ago  the  patient  began  to  have  "visions." 
These  occurred  when  he  was  wide  awake,  either  when  sitting  in  his  library  or 
when  resting  in  his  bedroom.  These  "visions"  occurred  daily  and  annoyed 
the  patient.  They  produced  no  emotional  reaction,  and  they  were  recognized 
by  the  patient  as  not  being  real. 

These  visual  hallucinations  can  be  divided  into  four  groups : 

1.  The  patient  on  looking  out  of  his  window  at  a  neighboring  lawn  always 
sees  a  large  red  brick  house.  As  soon  as  he  fixes  his  attention  on  the  house,  it 
begins  to  move  toward  him,  comes  up  to  the  window  and  then  disappears. 

2.  On  looking  out  of  the  window  the  patient  sees  a  lake  with  ships  on  it. 
One  of  these  ships  begins  to  sail  toward  the  window  and  when  it  comes  abreast 
of  the  window  it  disappears.  Both  of  the  hallucinations  can  be  shut  out  by 
closing  the  blinds. 

3.  Groups  of  men,  white  and  black,  swarm  into  the  library  from  the  hall 
door — at  times  the  figures  are  whole,  at  others,  there  are  only  heads.  Again 
the  heads  and  faces  appear  distorted — the  noses  are  at  times  missing,  heads 
seem  to  be  moving  about,  severed  from  their  trunks.  These  figures  are  always 
in  motion. 

4.  Well  dressed  women  walk  into  his  bedroom.  They  pay  no  attention  to 
him,  walk  past  the  foot  of  his  bed  to  a  cheval  mirror,  arrange  hat  and  veil, 
adjust  their  clothing  and  then  walk  out  of  the  room.  The  apparitions  are  always 
silent — they  never  speak  and  never  pay  any  attention  to  the  patient. 

These  visual  hallucinations  never  vary  from  these  groups.  They  are  not 
present  when  the  patient  is  motoring  or  when  he  goes  about  his  warehouses, 
offices  or  stock  farm.  They  never  produce  any  emotional  reaction  except  annoy- 
ance and  the  fear  that  he  might  be  considered  insane.  He  knows  that  they 
are  not  real.  They  occur  only  when  he  is  wide  awake — never  in  the  half 
conscious   state  preceding  or  following   sleep.     The  patient   does   not  dream. 

Physical  Examination. — The  patient  was  physically  well.  The  arteries  at 
the  wrist  were  palpable,  but  soft.  The  blood  pressure  was :  diastolic  95,  systolic 
140.    The  aortic  valve  sound  was  only  slightly  accentuated.    Pupillary  reaction 
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was  normal.  Ophthalmoscopic  examination  showed  that  the  disk,  retina  and 
vision  were  normal.  There  was  no  defect  in  the  function  of  any  of  the  cranial 
nerves.  The  upper  extremities  were  normal  for  sensation,  muscular  power  and 
reflexes.  The  lower  extremities  were  normal,  there  was  no  change  in  the  reflexes, 
muscular  power  was  normal.  There  was  no  trace  of  the  hemiplegic  attack  of 
thirty  years  ago.  Urinalysis  was  negative.  His  intellect  was  normal.  He  was 
a  keen  business  man  and  personally  attended  to  large  affairs.  He  showed  a 
normal  interest  in  local,  national  and  international  aflfairs.  He  was  oriented 
for  time  and  place,  was  very  cleanly  in  his  person  and  careful  of  his  dress  and 
appearance.  His  memory  for  events  both  recent  and  past  was  good.  There 
was  no  speech  defect.  The  patient  could  read  and  understand  what  he  read. 
There  was  no  amnesic  or  optic  aphasia. 

Visual  Tests. — There  was  no  loss  of  vision,  the  patient  could  see  and  recog- 
nize any  object  which  was  shown  him,  knew  the  use  of  it,  and  could  describe  it. 
If  shown  pictures  of  single  objects  he  recognized  them  and  named  the  colors 
correctly.  He  was  shown  pictures,  for  instance,  of  men  and  fish  and  made  no 
mistake  as  to  the  nature  and  color  of  the  object. 

Association  Visual  Memory  Test. — The  patient  was  shown  many  pictures 
and  was  not  able  to  interpret  the  meaning  of  them.  When  asked  to  describe 
the  picture  in  words  he  would  read  the  advertisement  or  explanation  printed 
below,  he  could  not  grasp  the  story  told  by  the  picture.  In  one  picture,  which 
was  an  advertisement  of  the  Cragmoor  Sanitarium,  he  pointed  out  the  buildings 
but  could  not  recognize  the  mountain  range,  finally  saying  that  he  saw  another 
building  where  the  mountain  range  was  portrayed.  When  shown  another  picture 
which  was  used  as  an  advertisement  for  a  breakfast  food,  he  could  not  interpret 
the  story  conveyed  by  the  picture.  When  shown  groups  of  men  in  other  pictures 
he  was  not  able  to  tell  what  scene  the  picture  was  intended  to  portray.  Men, 
fish  or  other  printed  objects,  if  single,  were  recognized.  In  other  words,  visual 
memory  association  was  lost.  Analytic  and  synthetic  comprehension  of  pictures 
was  impossible.  Stereoscopic  vision  was  normal.  The  patient  was  also  oriented 
as  to  space,  recognized  his  surroundings,  was  able  to  go  about  the  house,  go 
out  to  and  enter  his  automobile,  and  walk  about  his  extensive  farm  without 
any  difficulty. 

He  had  no  difficulty  in  placing  or  recognizing  the  proper  position  of  objects 
in  space.  Spatial  orientation  of  an  object  seen  showed  that  there  was  no  faulty 
projection.  He  was  accurate  in  judging  distances  of  objects  in  space.  Percep- 
tion of  movement  and  light  perception  were  normal.  He  was  not  color  blind. 
Psychic  blindness  in  the  ordinary  sense  was  not  present,  for  the  patient  both 
named  and  recognized  the  nature  and  use  of  objects. 

CAUSES     OF     HALLUCINATIONS 

This  case  is  reported  in  order  to  discuss  whether  we  may  not  have 
here  a  new  syndrome  of  an  irritative  lesion  of  the  visuopsychic  area, 
composed  of:  (1)  persistent  stabile  visual  hallucinations;  (2)  normal 
visual  perception  for  simple  objects;  (3)  disturbed  visual  association, 
and  (4)  normal  mentality. 

This  patient  had  no  lesion  of  the  visuosensory  area,  nor  were  the 
association  tract  or  tracts  between  the  visuosensory  area  and  the  visuo- 
psychic area  broken  down,  for  there  was  no  mind-blindness,  no  loss 
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of  orientation  in  space  and  he  had  no  trouble  in  judging  the  distance 
of  objects  from  the  body.  His  color  perception  and  color  sense  were 
good. 

There  was  no  optic  aphasia,  no  alexia  and  no  hemianopsia  which 
would  indicate  that  the  subcortical  tracts  coming  to  the  occipital  lobe 
from  the  region  of  the  gyrus  angularis  were  intact. 

The  patient  did  not  recognize  his  hallucinations  as  real,  they  did  not 
affect  his  judgment  and  emotions,  which  would  indicate  that  his 
remaining  cortex  and  their  association  tracts  were  intact  and  normal 
in  function. 

His  inability  to  explain  the  meaning  of  pictures  showed  a  lack  of 
normal  visual  memory  for  the  purpose  of  association  of  previous 
memory  pictures.  Visual  memory,  synthetic  and  analytic,  was  defective. 
This  is  a  function  of  the  visuopsychic  area. 

Hence,  reasoning  by  exclusion,  the  clinical  picture  is  produced 
by  an  irritative  and  perhaps  partly  destructive  lesion  of  the  visuopsychic 
area  caused  by  senile  arteriosclerotic  changes.  I  believe,  therefore,  that 
this  case  proves  that  we  can  have  a  visual  syndrome  characterized  by 
persistent  stabile  hallucinations,  with  normal  vision  perception,  without 
mind-blindness  but  with  defective  visual  analysis  and  association,  in 
a  person  who  is  not  insane. 

Another  interesting  feature  which  this  clinical  case  brings  out  clearly 
is  that  a  person  may  have  persistent  stabile  visual  hallucinations  which 
may  persist  over  a  period  of  months  and  not  be  insane.  I  believe  that 
the  proof  of  this  assertion  is  made  clear  by  a  careful  reading  of  the  case. 

Most  of  our  knowledge  of  the  genesis  of  visual  hallucinations  in 
sane  persons  has  been  obtained  from  the  study  of  hallucinations  in 
hemianopsia.  It  is  a  prerequisite  for  the  occurrence  of  hallucinations 
in  cases  of  hemianopsia  that  the  visuosensory  area  should  be  normal. 
The  conduction  apparatus  for  vision  and  the  subcortical  tracts  need 
not  be  normal,  for  visual  hallucinations  may  occur  in  the  blind,  where 
blindness  is  due  to  diseases  of  the  conduction  tracts.  A  lesion,  therefore, 
which  destroys  the  conduction  tract  on  one  side  and  at  the  same  time 
exerts  an  irritative  influence  on  the  visuopsychic  area  of  the  occipital 
cortex  can  prodce  visual  hallucinations  in  the  blind  field.  As  there 
are  not  many  organic  lesions  which  can  simultaneously  destroy  and 
irritate,  cases  of  this  kind  are  relatively  infrequent.  Henschen  was 
the  first  to  hold  that  these  cases  of  hemianoptic  hallucinations  were  not 
due  to  lesions  of  the  visuosensory  area  but  to  irritative  lesions  of  the 
visuopsychic  area  and  that  they,  therefore,  have  a  certain  localizing 
value. 

It  has  long  been  known  that  visual  hallucination  can  be  caused  by 
destructive  lesions  of  the  occipital  lobe,  but  in  these  cases  the  visual 
hallucinations  always  precede  the  occurence  of  half-sided  blindness. 
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Thus  Climenko  -  reports  a  tumor  of  the  occipital  lobe  with  progres- 
sive hemianopsia.  When  the  headache  was  very  severe  the  patient 
saw  many  colored  animals  and  objects  pass  before  his  eyes.  "He  had 
hallucinations  of  myriads  of  rapidly  moving  objects  and  various  colors." 

Hallucinations  occurring  in  the  hemianoptic  field  either  preceding 
or  following  the  loss  of  vision  prove  that  hallucinations  can  arise  from 
mechanical  pressure  or  from  irritative  lesions  ot  the  visuopsychic  area. 

Hallucinations  always  point  to  an  abnormal  condition  of  the  central 
nervous  system.  This,  however,  need  not  necessarily  mean  a  destructive 
lesion;  and  while  hallucinations  usually  occur  in  the  insane,  their 
presence  is  not  pathognomonic  of  insanity  even  though  they  persist  for 
weeks  and  months.  The  crucial  point  of  difference  is  what  becomes 
of  the  hallucinations — Does  the  consciousness  of  the  individual  recognize 
the  hallucination  as  such  or  does  it  accept  it  as  real? 

The  result  of  the  hallucination  depends  on  the  sum  total  of  con- 
sciousness and  the  integrity  of  the  other  sensori-psychic  areas.  If 
the  lafter  are  normal,  the  visual  error  or  hallucination  is  corrected. 
Consciousness,  attention  and  correct  functioning  of  the  other  senses 
enable  people  to  bring  proof  that  the  hallucination  is  not  an  objective 
sensory  impression. 

Fleschig  ^  explains  this  by  saying  that  if  only  one  sensoripsychic 
center  is  involved  the  individual  remains  sane,  but  if  various  sensory 
centers  together  with  the  posterior  association  areas  are  involved  the 
patient  becomes  confused  and  is  the  victim  of  an  hallucinatory  psychosis. 

DISCUSSION 

Dr.  Hugh  T.  Patrick  of  Chicago  asked  Dr.  Hoppe  whether  the  visions 
always  approached  from  the  same  side.  He  also  asked  whether  the  patient 
was  right-handed  and  in  which  field  the  visions  occurred. 

Dr.  M.  Allen  Starr  of  New  York  thought  that  this  was  a  very  interesting 
case  on  account  of  its  duration. 

He  called  attention  to  the  fact  that  hallucinations  of  shorter  duration  might 
occur  under  the  influence  of  poisons.  He  had  a  patient  brought  to  him,  a 
very  intelligent  Protestant  woman,  who  had  awakened  one  evening  with  very 
bright  hallucinations  of  the  Virgin  Mary  with  the  infant  in  her  arms,  appear- 
ing at  the  foot  of  her  bed.  She  was  extremely  alarmed  and  was  very  much 
perturbed  at  this  appearance  which  persisted  constantly  for  four  days,  giving 
rise  to  the  suspicion  or  fear  on  the  part  of  the  family  that  she  was  going  crazy. 

Dr.  Starr  could,  however,  find  no  symptom  of  mental  aberration,  no  loss 
of  memory,  no  delusional  state,  merely  the  persistence  of  this  marked  hallu- 
cination of  vision.  It  was  not  attended  by  hallucinations  of  hearing  and  was 
not  accompanied  by  any  other  symptoms,  with  the  exception  of  a  great  sense 
of  fear  and  alarm.     He  noticed  that  there  was  a  great  dilatation  of  the  pupils, 

2.  Climenko:  J.  Nerv.  &  Ment.  Dis.,   1915.  p.  823. 

3.  Fleschig:   Gehirn  und  Leele. 
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dryness  of  the  throat  and  of  the  skin,  and  on  inquiry  found  that  her  fami'.y 
physician  had  prescribed  for  her  an  ordinary  purgative  or  laxative  pill-  He 
had  written  the  prescription,  which  was  shown  to  him  en  masse,  putting  in 
3  grains  of  belladonna,  to  be  divided  into  twelve  pills,  and  the  probability 
was  that  the  druggist  in  putting  it  up,  managed  to  get  all  3  grains  of  bella- 
donna into  one  pill,  and  that  the  hallucination  was  due  to  poisoning  by 
belladonna.  The  event  proved  to  be  so,  because  as  the  days  went  on,  the 
dilatation  of  the  pupils  subsided,  the  dryness  of  the  mouth  and  skin  sub- 
sided, and  she  gradually  lost  this  particular  hallucination  and  was  well.  She 
has  had  no  recurrence  for  six  or  seven  years.  Therefore,  a  hallucination  may 
last  a  considerable  time — in  this  particular  case  four  days  continuously — 
simply  as  the  result  of  accidental  poisoning. 

Dr.  H.  H.  Hoppe  of  Cincinnati,  in  closing  said  that  he  had  found,  in 
looking  through  the  literature  on  the  subject,  that  none  of  the  patients  was 
subjected  to  visual  association  tests;  mention  was  made  that  the  individuals 
had  visual  hallucinations  only. 

Answering  Dr.  Patrick,  he  said  it  was  not  a  case  of  hemianopic  hallucina- 
tion, as  the  man's  vision  was  normal.     The  patient  was  right-handed. 


A .  CONTRIBUTION    TO   THE    MENTAL    PATHOLOGY    OF 
RACES     IN     THE     UNITED     STATES 

PEARCE    BAILEY,    M.D. 

NEW   YORK 

To  those  who  beHeve  with  Kraepelin  that  the  disposition  of  a  people 
finds  expression  in  its  mental  diseases,  it  would  seem  that  investigations 
of  the  mental  pathology  of  peoples  and  races  might  lead  to  some  infor- 
mation as  to  the  general  characteristics  of  the  peoples  concerned.  The 
character  and  degree  of  intelligence,  emotional  stability,  morale,  ten- 
dencies to  criminalism  and  to  inebriety,  might  be  revealed  by  these 
measures.  Such  information  might  well  be  more  definite  than  indicated 
by  the  actual  number  of  cases  found,  as  for  each  case  pronounced 
enough  to  be  called  a  disease  there  would  be  many  borderline  ones  of 
the  same  category  showing  the  same  general  trends.  An  excessive 
distribution  in  any  community  of  any  particular  type  of  disease  might 
well  indicate  the  general  mental  level  and  trend  of  that  community. 

Obvious  difficulties  stand  in  the  way  of  investigations  of  this  kind. 
Intensive  surveys  are  necessarily  restricted  to  small  groups,  and  are 
limited  in  their  general  appHcation.  The  general  statistics  have  never 
been  compiled  in  a  manner  to  throw  much  light  on  the  subject.  The 
neuropsychiatric  statistics  of  the  army  afiford  an  opportunity  to  analyze 
a  large  group  of  all  kinds  of  neuropsychiatric  defects  and  disorders 
which  existed  in  the  representative  manhood  of  the  country  from  1917 
to  1919.  It  is  the  purpose  of  this  paper  to  set  forth  the  results  of  the 
analysis  of  these  cases  as  far  as  they  concern  certain  foreign-born  and 
native-born  races. ^ 

From  them  it  appears  that,  with  the  exception  of  epilepsy,  certain 
communities  and  certain  races  in  the  United  States  display  wide  varia- 
tions in  the  distribution  of  one  or  another  form  of  nervous  or  mental 
disorders  found  among  them.  For  example,  according  to  the  statistics, 
the  negro  exhibits  a  tendency  toward  mental  defect  and  away  from 
every  other  neuropsychiatric  condition,  while  the  native-born  Scot 
shows  a  tendency  away  from  mental  defect  and  toward  alcoholism  and 
certain  other  neuropsychiatric  conditions.  The  widest  variations  occur 
in  reference  to  mental  defect  and  inebriety,  and  the  chief  value  of 
this  study  concerns  the  variations  found  in  respect  to  these  two 
conditions. 

1.  The  classification  of  races  made  use  of  is  taken  from  the  "Dictionary  of 
Races,"  prepared  under  the  direction  of  the  Department  of  Immigration  and 
published  in  1910. 
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Some  races  and  some  communities  adhere  closely  to  the  median  or 
average.  For  example,  the  English  show  little  tendency  to  vary  from 
the  established  average.  In  view  of  the  place  the  English  hold  in  the 
world,  there  is  nothing  in  the  present  statistics  to  justify  the  denial 
that  the  middle  course,  as  far  as  the  distribution  of  nervous  and  mental 
disease  is  concerned,  may  be  the  characteristic  of  the  people  which 
attains  the  most  power  in  the  end. 

The  social  value  of  such  information  as  the  statistics  yield  would, 
of  course,  be  enhanced  by  comparison  with  additional  information 
concerning  the  circumstances  of  residence  of  these  races  in  this  country. 
To  draw  any  final  deductions  it  w^ould  be  necessary  to  know  the 
circumstances  of  immigration,  the  causes  of  emigration,  class  of  immi- 
grants, localities  settled  in  here,  and  nature  of  occupations  followed. 

For  example,  the  statistics  indicate  that  the  Italians  and  Mexicans 
in  the  United  States  are  at  a  low  level  of  intelligence  and  unable  to 
compete  with,  let  us  say,  the  Scotch  or  the  Irish.  But  they  give  no 
information  as  to  whether  these  people  represent  an  average  of  Italians 
and  Mexicans  living  at  home,  or  are  merely  representatives  of  inferior 
groups  of  Italians  and  Mexicans  who,  for  some  reason  or  other,  have 
come  here. 

In  comparing  the  native-born  with  the  foreign-born,  particularly,  it 
would  be  valuable  to  know  about  the  circumstances  of  immigration. 
The  number  of  foreign-born  peoples  classified  is  limited,  by  necessity, 
to  four  races :  Italians,  Scandinavian,  Irish  and  German.  As  between 
them  and  the  native-born  of  the  same  race,  certain  definite  variations 
in  the  distribution  of  neuropsychiatric  defects  are  noticeable.  For 
example,  practically  all  native-born  were  found  to  be  more  addicted 
to  drugs  than  the  foreign-born.  Residence  in  this  country  seems  to 
foster  a  drug  inebriety  or  to  convert  alcoholic  inebriety  into  drug 
inebriety.  Similarly,  there  appears  to  be  a  decrease  in  the  number  of 
cases  of  insanity  among  foreigners  after  residence  in  this  country. 
Final  explanation  of  these  facts,  however,  must  await  a  fuller  knowl- 
edge of  the  circumstances  under  which  a  particular  group  of  foreigners 
came  to  this  country. 

METHOD 

The  present  statistics  record  only  those  cases  which  were  identified 
at  recruiting  depot  posts  and  at  camps,  namely,  at  the  military  points  of 
enrollment.  They  record  diagnoses  or  identifications,  irrespectively  of 
the  military  disposition  made  of  the  cases.  They  do  not  take  into 
account  the  men  rejected  by  local  boards.  Thus  they  cannot  determine 
the  percentage  of  neuropsychiatric  cases  to  the  total  number  of  men 
examined.  Information  of  this  character  as  far  as  draftees  are  con- 
cerned, may  be  obtained  in  the  reports  of  the  Provost  Marshal-General, 
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and  in  "Defects  Found  in  Drafted  Men."  ^  The  method  used  here  is 
that  of  distribution  averages  solely.  It  begins  with  69,394  fully  classi- 
fied cases  found  among  volunteers  and  draftees  (Chart  1).  This  total 
of  cases  was  divided  into  nine  distinct  clinical  groups,  and  the  per- 
centages assigned  to  each  group  indicate  how  that  group  stood  in 
relation  to  the  total  of  neuropsychiatric  cases  found.  Thus  of  all  neuro- 
psychiatric  cases  found  in  the  home  forces,  black  and  white,  31.5  per 
cent,  were  cases  of  mental  deficiency.  This  percentage  represents  the 
distribution  average.  As  such  diflferences  existed  between  white  men 
and  negroes,  when  the  distribution  average  of  the  United  States  was 
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Chart  1. — Distribution  of  neuropsychiatric  cases. 

determined,  it  was  determined  separately  for  white  and  colored  persons. 
By  this  method  the  average  for  mental  defect  in  the  United  States 
was  estimated  from  the  distribution  of  mental  defect  among  white 
persons  and  was  found  to  be  29.2  per  cent.  A  similar  procedure  was 
followed  to  determine  the  variations  in  the  distribution  of  the  various 
disease  types  found  among  the  inhabitants  of  the  different  states  and, 
as  concerns  the  present  article  especially,  among  the  members  of  cer- 
tain foreign-born  and  native-born  races.  The  total  number  of  neuro- 
psychiatric conditions  found  among  a  people,  the  Scotch,  for  example, 
was  ascertained,  and  the  percentage  belonging  to  each  clinical  group 
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was  determined  for  the  Scotch  in  the  same  way  that  it  had  been 
determined  for  the  people  of  the  United  States  as  a  whole.  There 
was  thus  furnished  a  means  of  comparison  between  the  distribution 
of  each  clinical  group  throughout  the  United  States  and  the  races 
which  were  classified.  Startling  variations  were  disclosed.  This  paper 
was  written  in  the  belief  that  these  variations  have  something  to  offer 
toward  the  understanding  of  the  characteristics  of  the  different  peoples 
concerned. 

In  interpreting  the  results  two  cautions  should  be  kept  in  mind: 
First,  that  as  all  percentages  are  based  on  the  total  number  of  neuro- 
psychiatric  cases  from  each  race,  it  is  evident  that  when  an  excessive 
percentage  is  taken  up  by  a  single  condition,  the  percentages  of  the 
other  eight  groups  must  be  low,  that  is,  a  high  rate  in  one  group  tends 
to  lower  the  rate  in  all  other  groups. 

It  also  should  be  noted  that  in  reporting  cases  the  examiners  had 
to  choose  at  times  between  two  or  more  neuropsychiatric  disorders. 
It  is  probable  that  constitutional  defects  were  preferred  to  alcoholism 
or  drug  addiction.  But  this  overlapping  is  not  believed  to  have  affected 
the  rates  to  any  great  degree. 

CLINICAL     CLASSIFICATION 

The  graph  (Chart  1)  shows  the  nine  clinical  groups  into  which  the 
whole  material  was  divided.  It  is  made  up  of  all  cases  in  which  the 
information  was  sufficiently  detailed  to  be  classifiable,  and  the  figures 
are  only  a  little  under  the  total  number  of  diagnoses  made. 

Mental  Deficiency.— ^o  idiots  reached  the  military  posts,  and  so 
this  group  is  made  up  of  imbeciles,  morons,  those  whose  disease  was 
on  the  borderlines  and  a  small  number  in  whom  the  degree  of  defect 
was  not  determined.  About  90  per  cent,  of  all  those  whose  cases 
were  identified  were  discharged  from  the  service,  and  as  the  standard 
for  discharge  was  fixed  approximately  at  a  mental  age  of  8  years, 
it  is  assumed  that  the  bulk  of  the  cases  were  at  the  8-year-old  level. 

Psychoneuroses. — This  group  is  composed  of  neurasthenia,  hysteria, 
psychasthenia,  stammering,  enuresis,  anxiety  neurosis,  traumatic  cases 
and  a  few  scattering  and  undiagnosed  cases. 

Psychoses. — In  this  group  are  included  dementia  praecox,  manic- 
depressive  insanity,  general  paresis  and  other  psychoses  associated  with 
syphilis,  mental  deficiency  and  epilepsy. 

Nervous  Diseases  and  Injuries. — In  this  class  are  grouped  the 
injuries  of  the  nervous  system,  its  organic  diseases  and  such  conditions 
as  tremors,  sciatica,  tics,  etc.  Syphilis  of  the  central  nervous  system 
was  held  responsible  for  nearly  one  half  of  these  cases,  and  conse- 
quently a  high  distribution  rate  of  this  group  in  a  people  gives  some 
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indication  of  the  frequency  of  syphilis  in  that  people.  If  to  them  are 
added  the  psychosis  due  to  syphilis  (general  paresis)  and  psychoses 
with  cerebral  syphilis  from  the  preceding  group  the  percentage  of  late 
nervous  syphilis  to  the  total  of  69,394  cases  would  be  approximately 
3  per  cent. 

Epilepsy. — This  includes  both  grand  and  petit  mal  attacks. 

Constitutional  Psychopathic  States. — This  group  contains  persons 
socially  undependable  as  determined  from  personal  examination  and 
from  past  records  classified  into  those  with :  inadequate  personality, 
emotional  instability,  paranoid  personality,  criminalism,  sexual  psycho- 
pathy and  a  few  other  scattering  forms.  These  persons  are  not  feeble- 
minded ;  on  the  contrary,  they  often  have  active  intelligence,  thus 
belonging  to  the  groups  of  developed  intelligence  rather  than  to  the 
mental  deficiency  group. 

Endocrinopathies. — This  group  is  much  larger  over  the  country  as 
a  whole  than  appears  from  the  present  statistics  because  under  the 
names  "effort  syndrome,"  "cardiovascular"  disturbances,  etc.,  many 
cases  fell  exclusively  to  the  cardiovascular  examiners.  The  cases  given 
here  include  those  in  which  were  symptoms  of  great  nervousness,  com- 
bined with  definite  lesions  referable  to  the  endocrine  glands.  In  93 
per  cent,  of  the  cases  the  gland  at  fault  was  the  thyroid. 

Alcoholism  and  Drug  Addiction. — Alcoholism  in  these  statistics 
implies  a  chronic  intoxication  so  profound  that  the  person  was,  for  the 
most  part,  beyond  reconstruction  for  military  purposes.  Drug  addic- 
tion, while  allied  to  alcoholism  as  a  form  of  inebriety,  is  subject  to 
wide  variation  due  to  local  conditions.  It  will  be  observed  that  the 
number  of  drug  addicts  and  of  alcoholics  is  practically  the  same.  It 
should  not  be  inferred,  however,  that  these  two  disorders  are  of  equal 
social  importance,  for  that  is  far  from  true.  The  majority  of  intem- 
perate men  were  accepted  for  service  and  made  good.  No  medical 
record  was  kept  of  their  habits.  Records  were  kept  only  of  the  more  or 
less  permanently  incapacitated  alcoholic  men.  Quite  the  contrary  was 
true  of  the  drug  addicts.  They  have  always  been  looked  on  with  dis- 
favor by  military  authorities,  and  few  were  retained. 

MENTAL     DEFECT     THE     PIVOTAL     POINT 

Mental  defect  being  the  most  widely  distributed  condition  and  the 
one  most  directly  concerned  with  the  question  of  general  intelligence 
becomes  naturally  the  pivotal  point  of  the  present  discussion.  It  is 
assumed  to  be  a  distinct  clinical  entity,  classifiable  and  distinct  from 
insanity  or  any  other  of  the  different  neuropsychiatric  conditions. 

It  is  the  result  of  a  failure  of  development  of  the  mentality  up  to 
a  capacity  which,  as  we  are  dealing  only  with  adults,  we  may  call  adult 
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capacity.  The  normal  of  adult  capacity  has  been  roughly  established 
by  psychologic  tests  among  civilized  people.  It  is  still  unsettled  whether 
or  not  this  standard  would  be  the  same  for  primitive  races  as  for 
cultured  ones,  that  is,  whether  or  not  an  average  child  of  a  savage,  if 
from  infancy  it  were  given  the  same  advantages  as,  let  us  say,  the 
average  French  or  English  child,  would  develop  into  an  adult  with  the 
average  intelligence  of  a  Frenchman  or  an  Englishman.  From  the 
statistics  which  relate  to  two  so-called  primitive  races,  the  African 
and  the  American  Indian,  it  appears  that  the  primitive  could  not  under 
any  present  circumstances  attain  the  average  intelligence  of  cultured 
races.  This  appears  to  be  so,  not  because  there  is  any  detailed  informa- 
tion as  to  the  potentiality  of  the  primitive  mind,  but  because  mental 
deficiency  is  so  profusely  distributed  among  Africans  and  American 
Indians  that  the  average  intelligence  must  be  inferior  to  that  of 
average  European  intelligence. 

At  this  point  arises  a  question,  and  one  that  cannot  be  answered 
from  the  data  on  hand :  What  does  excessive  mental  defect  in 
a  race  mean?  Is  it  a  biologic  condition  marking  the  race  as  being 
in  an  early  phase  of  development  and  establishing  a  level  of  intelligence 
more  or  less  normal  for  the  particular  phase  of  evolutionary  develop- 
ment in  which  the  race  finds  itself,  or  does  it  mean  that  the  race  has 
been  brought  back  to  a  regressive  phase  through  the  unrestricted 
interbreeding  of  mental  defectives?  That  Caucasian  strains  can  be 
reduced  to  low  levels  of  intelligence  we  know  from  observation  of 
communities  in  which  the  continual  interbreeding  of  mental  defectives 
has  brought  about  that  result.  Is  it  possible  that  in  a  race  we  call 
primitive,  like  the  negro  race,  a  similar  thing  has  occurred  so  that  the 
backwardness  is  the  result  of  some  such  racial  setback? 

The  distribution  percentage  of  mental  defect  is  taken  as  an  index 
of  general  intelligence,  because  when  this  distribution  is  excessive,  the 
average  intelligence  can  hardly  fail  to  be  lowered.  It  is  lowered  not 
only  by  the  actual  mental  defectives,  but  by  the  number  of  dull  people 
which  the  existence  of  mental  defect  implies,  for  it  is  estimated  that 
for  every  case  of  mental  defect  of  the  8-year-old  mentality  standard, 
there  are  at  least  ten  cases  of  backward  or  retarded  mentality. 

An  example  will  make  this  plain :  Vermont  ^  showed  among  its 
draftees  30.90  mental  defectives  for  every  1,000  men  examined.  What 
does  this  indicate  about  that  community?  As  mental  defect  shows  no 
great  predilection  for  either  sex,  it  means  that  had  females  been 
included  in  the  draft  restriction,  the  rate  of  30.90  would  have  been 
maintained  for  both  sexes  in  the  given  age  period.  As  mental  defect 
shows  no  special  predilection  for  the  age  period  from  20  to  30,  it  means 
that  this  rate  would  maintain  for  the  whole  population  at  all  ages.  It 
would,  therefore,  apparently  be  safe  to  assume  that  there  are  at  least 
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thirty  defectives  per  thousand  in  Vermont  of  the  8-year-old  mentality 
type,  and  300  per  1,000  of  backward  or  retarded  persons — persons  of 
distinctly  inferior  intelligence.  In  other  words,  nearly  one  third  of 
the  whole  population  of  that  state  is  of  a  type  to  require  some  super- 
vision and  special  educational  facilities,  and  even  then  they  cannot 
attain  the  average  intelligence  of  cultured  races. 

In  addition  to  the  lowering  of  the  general  intelligence  brought  about 
by  an  overproportion  of  mental  defectives  plus  the  dullards  who  are 
always  found  with  them,  the  outlook  for  the  general  intelligence  is 
further  impaired  by  the  reduction  in  the  chance  of  the  appearance  of 
persons  of  superior  intelligence  with  the  qualities  of  leaders. 

When  countries  and  especially  when  races  are  compared,  the  signifi- 
cance of  a  high  ratio  of  distinctly  inferior  persons  in  a  community 
becomes  apparent.  For  example,  the  American  Indian  presents  among 
his  nervous  and  mental  disorders  a  mental  deficiency  distribution  rate 
of  more  than  double,  and  the  African  a  rate  a  little  less  than  double, 
that  of  the  distribution  rate  among  white  persons  over  the  whole  United 
States.  This  in  itself  is  enough  to  explain  the  inability  of  the  two  races 
to  compete  with  the  average  American.  The  Mexicans  living  in  the 
United  States  present  an  even  higher  distribution  rate  for  mental  defect 
(66.9  per  cent.),  but  concerning  the  Mexicans  in  general,  in  fact  con- 
cerning all  races  which  may  have  immigrated  here  within  recent  years, 
we  can  draw  no  such  general  conclusions  as  we  can  about  the  indigenous 
Indian  and  negro  races.  Concerning  the  foreign  races  which  present 
a  high  distribution  rate  for  mental  defect,  such  as  the  Slavs  (37  per 
cent.)  and  the  Italians  (32.7  per  cent.),  it  can  only  be  said  that  the 
ones  living  here  now  are  distinctly  below  the  average  United  States 
intelligence.  It  would  be  impossible  to  infer  that  these  races  at  home 
present  the  same  degree  of  mental  inferiority;  it  may  be  that  these 
countries  sent  us  a  high  proportion  of  defectives  and  that  these  liave 
intermarried. 

Throughout  the  present  material,  mental  deficiency  shows  significant 
correlations  with  the  other  neuropsychiatric  conditions,  and  these  cor- 
relations throw  some  light  on  the  extent  and  quality  of  the  intelligence 
of  the  people  concerned. 

As  concerns  psychoses  or  mental  disorders,  it  might  be  assumed  that 
these  would  be  less  likely  to  occur  when  there  was  a  high  rate  for 
mental  deficiency.  With  the  exception  of  the  toxic  psychoses,  the 
existence  of  a  mental  disease  implies  a  developed  intelligence,  a  kind 
of  intelligence  that  would  possess  imagination,  ideas,  a  certain  quick- 
ness in  mental  processes.  As  is  well  known,  distinct  types  of  psychoses 
are  practically  unknown  in  childhood,  the  period  before  the  intelligence 
is  fully  developed.  The  hypothesis  that  mental  disease  implies  a 
developed  intelligence  and  so  would  be  less  frequent  among  people  in 
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whom  the  intelligence  is  underdeveloped  is  borne  out  by  the  accompany- 
ing tables.  Nineteen  states  exceeded  (Table  1)  the  United  States 
mental  deficiency  rate  of  29.2  per  cent.,  and  showed  among  themselves 
an  average  of  mental  defect  of  39.3  per  cent.     But  the  insanity  rate 


TABLE  1. — Distribution  R.\tes  in  Nineteen  States  in  Which  the  United 
United  St.ates  Ment.al  Deficiency  Rate  of  292  Per  Cent.  W.\s  Exceeded 
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TABLE  2. — Distribution  Rates  in  Five  Native-Born  Races  in  Which  the 
Unitf.d  St.\tes  Mental  Deficiency  Rate  of  29.2  Per  Cent.  Was  Exceeded 
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0.3 

2.3 

American  Indian. 

.       124 

62.9 

4.9 

4 

4              8.9 

7.3 

2.4 

2.4 

3.2 

Italian 

.   2,456 

32.7 

18.1 

9.7 

7.8           9.3 

12.9 

38 

0.6 

53 

Mexican 

.      384 

66.9 

4.2 

4.7 

5.7           3.9 

11.7 

3.4 

0 

0.5 

Slavonic 

.   2,488 

37 

15.3 

14.4 

7.3         10 

6.6 

5.7 

3.1 

1.2 

was  below  the  United  States  rate  in  these  nineteen  states,  being  par- 
ticularly depressed  in  the  states  with  high  rates  for  mental  defect: 
Arkansas,  Kentucky,  Maine,  New  Mexico,  North  Carolina,  Tennesee 
and  Virginia.  The  same  correlation  holds  true  tor  the  five  native-born 
races  (Table  2)  which  exceed  the  United  States  rate  of  29.2  per  cent, 
for  mental  defect  (with  the  exception  of  the  Slavonic),  namely,  the 
Africans,  American  Indians,  Italians  and  Mexicans. 
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The  converse  of  this  correlation  between  mental  defect  and  insanity 
appears  in  twenty-five  states  (Table  3)  which  showed  an  increase  in  the 
insanity  distribution  rate.  Of  these,  North  Dakota  alone  showed  an 
increase  in  the  mental  deficiency  rate.  The  same  relation  holds  true 
for  eight  of  the  fifteen  classified  native-born  races  which  show  an  excess 
distribution  of  insanity  (Table  6),  with  the  exception  of  the  Slavs. 
The  distribution  average  of  these  nine  races  was  12.3  per  cent,  for 
psychoses  and  21.7  per  cent,  for  mental  deficiency.  An  isolated  example 
of  the  variations  between  mental  deficiency  and  insanity  is  shown  in 
the  case  of  Florida.     In  that  state  the  over  average  mental  deficiency 

TABLE   3. — Distribution   Rates   in   Twenty-Five   States   in   Which   the 
United   States  Rate  of  12.1    Per   Cent.  Was  Exceeded    (Whites") 


Num- 
ber 

Classi- 
fied 

U.  S.  average 

Arizona 20 

California 297 

Colorado 70 

Connecticut 97 

Florida 71 

Georgia 205 

Idaho 42 

Illinois 546 

Iowa 155 

Massachusetts 224 

Michigan 288 

Minnesota 165 

Montana 56 

Nebraska 77 

Nevada 11 

New  Jersey 191 

North  Dakota 33 

Ohio 427 

Oregon 60 

Texas £8-5 

Utah 28 

Vermont 15 

Washington 78 

Wisconsin 170 

Dist.  Columbia....      32 
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12.1 

29.2 

17 

10 

9.7 

8.6 

7.4 

3.5 

3 

16.7 

15 

12.5 

18.3 

11.6 

10  8 

6.7 

5 

4.2 

17.4 

22 

16.7 

12.2 

12.7 

7.7 

2.7 

6 

3.3 

14.4 

28.4 

18.2 

10.7 

95 

118 

6.4 

2.1 

2.1 

15.9 

26.7 

17.8 

7.7 

10.3 

10  6 

3.1 

5.7 

2.9 

14.5 

31.4 

18.4 

9.2 

8.8 

11.2 

3.5 

0.4 

2.9 

13.4 

33.3 

13 

11.5 

118 

7.9 

6 

1 

25 

25.4 

26.7 

10.3 

8.5 

6.7 

7.9 

14.5 

0.1 

0 

13.8 

19.9 

20.7 

10.7 

9.1 

8.3 

9.8 

1 

1.5 

16.4 

25.3 

17.8 

99 

93 

8.4 

8.2 

2.2 

2.6 

14.4 

25.7 

18.1 

2.7 

12.2 

10.4 

1.7 

88 

2.7 

13.5 

29.2 

12 

11 

11.7 

8.6 

11.2 

2.3 

1.1 

14 

22.2 

19.5 

10.9 

7.1 

7.8 

12 

4.9 

2.2 

20.8 

16.7 

16 

11.2 

8.9 

11.9 

7.8 

3.7 

3.7 

15.5 

25.1 

14.7 

12.9 

9.4 

7.6 

10.6 

1.8 

2.6 

18.3 

18.3 

11.7 

18.3 

6.7 

8.3 

1.7 

18.3 

1.7 

13.4 

27.5 

16.6 

6.8 

11.2 

12.6 

5.7 

36 

3 

12.6 

38.5 

14.1 

9.2 

10  3 

8 

3.8 

3.1 

0.4 

13.3 

23.9 

19.7 

10.9 

8.6 

7.7 

12.8 

2.8 

2.7 

19.7 

18.1 

19.1 

8.9 

16.5 

9.5 

2.3 

0.3 

2.6 

17.5 

25.5 

14.8 

6 

8.8 

13.5 

5.3 

14 

4.1 

18.6 

20.5 

19.2 

12.3 

12.6 

7.9 

4 

33 

7.9 

13.3 

33.6 

16.8 

10.6 

10.6 

8.9 

3.5 

3.5 

0 

17.7 

28.6 

14 

8.2 

95 

7.5 

93 

1.4 

6.8 

12.6 

27 

19.2 

11.6 

6.3 

68 

12.6 

3.9 

0.7 

19.9 

16.1 

13.6 

14.3 

8.7 

6.2 

6.2 

3.7 

2.5 

rate  concerns  the  white  people  only — among  Florida  negroes  it  was 
11.5  per  cent.,  or  17.7  per  cent.,  below  the  United  States  rate  for  white 
people.  But  the  Florida  negroes  show  an  insanity  rate  of  13.8  per 
cent.,  which  exceeds  the  United  States  distribution  for  insanity  in 
negroes  by  7.3  per  cent. 

Between  mental  deficiency  and  alcoholism  there  seems  to  exist  a 
very  definite  antagonism  in  that  the  two  conditions  do  not  exist  in 
greatest  abundance  in  the  same  communities  and  among  the  same  kind 
of  people.  When  the  rate  for  one  rises,  the  rate  for  the  other  falls. 
Of  the  nineteen  states  (Table  1)  with  an  excess  of  mental  deficiency, 
not  one  has  an  excess  distribution  of  alcoholism,  and  in  these  nineteen 
states  the  average  for  alcoholism  is  1.6  per  cent,  as  compared  with 
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3.5  per  cent.,  the  United  States  average.  Conversely,  seventeen  states 
exceeded  the  United  States  average  for  alcoholism  by  3.5  per  cent.  A 
similar  antagonism  is  observed  in  the  different  races. 

None  of  the  five  native-born  races  (Table  2)  which  exceed  the 
United  States  rate  for  mental  deficiency  attams  the  United  States 
alcoholic  rate  of  3.5  per  cent.  Conversely,  none  of  the  native-born 
races — the  Hebrew,  Irish,  Scotch,  Greek  and  Spanish — which  exceeds 
the  United  States  alcohol  rate,  attains  the  United  States  mental 
deficiency  rate  of  29.2.  Similar  conditions  prevail  in  the  foreign-born 
races  classified. 

TABLE   4. — Distribution   Rates   of   Neuropsychiatric   Conditions   Among 

Four  Different  Races,  with  Comparisons  Between  the 

Native-Born  and  the  Foreign-Born 

Percentage  of  Total  ol  Each  Racial  Group 
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U.  S.  average — 



29.2 

17 

12.1 

10 

9.7 

8.6 

7.4 

3.5 

3 

Italians: 

Kative  born... 

..   2,456 

32.7 

18.1 

9.7 

7.8 

9.3 

12.9 

3.8 

0.6 

53 

Foreign  born.. 

..    2,042 

32.5 

19 

9.3 

8 

9 

15.0 

4.4 

0.4 

2.5 

Scandinavians: 

Native  born. . . 

. .    1,261 

23.6 

17.5 

17.3 

10.1 

8.4 

6.8 

10.5 

4.3 

1.9 

Foreign  born.. 

. .      454 

18.8 

15.3 

21.5 

12.2 

9.1 

6.7 

8.9 

7.1 

1.1 

Irish: 

Native  born... 

..   4,505 

21 

14.8 

11.8 

11.6 

11.1 

8.2 

64 

11.2 

5 

Foreign  born.. 

..      413 

28.4 

15.7 

20.1 

10.9 

6.6 

7.9 

48 

22.8 

0.9 

Germans: 

Native  born... 

..   4,378 

28.0 

17.5 

12.7 

9.6 

9.9 

7.4 

10  9 

30 

1.6 

Foreign  born.. 

..      188 

25.7 

15.5 

21.4 

10.7 

6.9 

8.6 

7.5 

2.7 

1.6 

In  the  states  in  which  the  distribution  of  mental  deficiency  is  over 
average,  there  is  practically  no  change  in  the  rate  for  epilepsy;  in  the 
races  a  slight  increase  in  the  rate  for  epilepsy  occurs.  As  concerns  the 
psychoneuroses,  states  and  races  with  plus  mental  deficiency  show  a 
slight  decrease.  With  some  exceptions,  constitutionally  psychopathic 
states  tended  to  be  below  the  United  States  average  in  both  the  states 
and  the  races  which  showed  an  excess  of  mental  deficiency.  It  would, 
therefore,  seem  that  an  excess  of  mental  deficiency  in  a  people  assures 
an  amount  of  alcoholism,  insanity  and  psychopathic  states  below  the 
average,  and  conversely,  that  when  these  conditions  are  in  excess  mental 
deficiency  recedes. 

The  foregoing  variations  apply  to  the  fifteen  classified  races  in  the 
United  States  as  shown  in  Table  6.  Table  4  shows  four  of  them, 
divided  as  was  possible,  into  native-born  and  foreign-born, 
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African  Race. —  (Number  classified,  8,340.)  The  most  striking 
characteristic  of  the  negro  is  the  wide  distribution  of  mental  defect 
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(48.3  per  cent.)  and  the  low  distribution  of  alcoholism.  In  negroes 
the  mental  deficiency  rate  exceeded  the  United  States  rate  for  white 
people  by  19.1.  The  southern  states  are  high  in  mental  defect,  but 
the  negro  cannot  be  held  entirely  responsible  for  this  as  in  many 
southern  states  the  mental  defect  for  white  people  exceeds  that  for 
negroes,  as  shown  in  Table  5.^ 

It  will  be  observed  that  in  these  southern  states  the  average  mental 
deficiency  rate  for  the  white  population  is  considerably  higher  than  the 
United  States  average  for  white  people,  29.2  per  cent.,  and  that  the 
average  rate  for  the  negro  is  considerably  below  the  United  States 
average  for  the  negro,  48.3  per  cent.  In  Florida,  Georgia,  Kentucky, 
North  and  South  Carolina  and  West  Virginia  there  are  proportionately 
more  white  than  colored  mental  defectives. 

TABLE   5. — Mental   Deficiency   Distribution    Rates   for   White   and 
FOR  Black  Population   in  Twelve   Southern   States 

Negroes  Whites 

United  States  average 48  3  29.2 

Alabama 66  4  36 

Florida 11.5  31.1 

Georgia 31.7  33.3 

Kentucky 38.5  41.1 

Louisiana 48.3  28.8 

Mississippi 44.6  35.4 

North  Carolina 40.8  46.7 

South  Carolina 40  43.4 

Tennessee 71.8  43 

Texas 33.4  25 

Virginia 48.6  45.5 

West  Virginia 37.5  38.6 

Some  students  seem  to  think  that  the  backward  condition  of  the 
negro  is  the  result  of  his  environmental  conditions ;  that  if  he  were 
given  opportunity  he  could  approximate  the  Caucasian  standard  of 
mentality.    The  present  statistics  do  not  bear  out  such  an  opinion.* 

It  is  true  that  in  certain  northern  states  the  mental  deficiency  rate 
for  negroes  is  much  lower  than  in  the  south — indeed,  in  New  Jersey 
it  is  lower  for  negroes  (21  per  cent.)  than  for  white  people  (27.5  per 

3.  No  cases  of  mental  defect  among  negroes,  or  too  few  to  classify,  were 
found  in  California,  North  Dakota,  South  Dakota,  Oregon,  Utah,  Vermont, 
Washington  and  Wyoming.  This  simply  means  a  small  negro  population  as 
these  states  together  gave  a  total  of  forty-five  psychiatric  cases  among  the 
negroes. 

4.  According  to  Trabue,  intelligence  rating  taken  of  drafted  negroes  from 
Louisiana  and  Mississippi,  and  of  white  men  from  Illinois,  Wisconsin  and 
Minnesota,  showed  that  only  0.2  per  cent,  of  the  negroes  from  Louisiana  and 
0.5  per  cent,  of  the  negroes  from  Mississippi  were  graded  as  superior,  while 
10.7  per  cent,  of  the  white  men  had  this  standing.  At  the  other  extreme  only 
7.4  per  cent,  of  the  white  men  had  a  grade  of  inferior  or  very  inferior,  while 
52.9  per  cent,  of  the  Mississippi  negroes,  and  63.3  per  cent,  of  the  Louisiana 
negroes,  had  this  low  grade.    Natural  History  9:  No.  6,  1919. 
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cent.).  The  apprentice  system  for  slaves  prevailed  in  New  Jersey  until 
1863.  This  system  provided  supervision  and  care  and  may  help  to 
explain  the  present  superior  quality  of  negroes  in  New  Jersey.  Also 
one  must  bear  in  mind  that  mental  defect  is  a  social  weed,  tending  to 
spread ;  one  must  also  bear  in  mind  the  important  factor  of  migration. 
The  brighter  and  more  enterprising  members  of  rural  communities 
have  for  years  been  pushing  out  for  the  large  cities,  leaving  the  dullards 
and  defectives  on  the  plantations  and  farms.  It  seems,  therefore,  possi- 
ble that  the  higher  mentality  of  northern  negroes  is  not  the  result  of 
environmental  conditions,  but  is  due  to  the  fact  that  they  came  of  better 
stock  in  the  first  place,  the  northern  negro  population  consisting  of 
slaves  who  had  had  wit  enough  to  escape,  or  servants  selected  with 
greater  care :  that  the  low  mentality  of  the  southern  negroes  is  due  to 
their  staying  together  and  interbreeding. 


White 


cases 


Colored 


4-,ooe  casee 

Moderate  1^^%^  Abstinent 


cases  ^1^  cases 
IntemDecrate 


Chart  2. — Alcoholic  habits  of  white  and  colored  neuropsychiatric  patients. 


In  contrast  to  the  high  distribution  of  mental  deficiency  among  the 
neuropsychiatric  conditions  of  negroes,  alcoholism  among  them  prac- 
tically did  not  exist.  There  were  only  twenty-nine  cases  in  all.  This 
absence  of  the  disastrous  effects  of  intemperance  contradicts  the  current 
belief  that  the  ravages,  which  result  from  the  abuse  of  alcohol,  are 
particularly  severe  among  primitive  races.  Chart  2  shows  the  per- 
centage of  distribution  as  to  the  use  of  alcohol  among  white  and 
black  persons  with  neuropsychiatric  conditions.  It  will  be  observed 
that  the  negroes  have  a  slight  advantage.  It  would  seem,  therefore, 
that  the  negro  can  be  practically  as  intemperate  as  the  white 
man,  without  paying  the  same  penalty  for  it.    On  the  other  hand,  he  is 
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much  more  susceptible  to  venereal  diseases;  57.8  per  cent,  of  all  negroes 
gave  a  history  of  venereal  infections  of  some  sort,  while  only  22.3  per 
cent,  of  white  people  gave  such  a  history.  In  view  of  this  great  dis- 
parity, and  since  the  white  people  actually  drank  more  than  the  negroes, 
it  would  seem  that  some  modification  would  have  to  be  made  in  our 
views  of  the  prime  importance  of  alcohol  as  a  factor  in  the  spread 
of  venereal  diseases. 

A  similar,  though  less  marked  resistance  to  the  involvement  of  the 
central  nervous  system  by  syphilis  is  shown  by  the  negro.  Among 
neuropsychiatric  cases  the  history  of  preceding  syphilis  was  more  than 
three  times  as  frequent  in  negroes  as  in  white  persons,  but  the  involve- 
ment of  the  central  nervous  system  by  that  disease  was  about  equal  in 
the  two  classes. 


TABLE  6. — Distribution   Rates  of  Neuropsychiatric   Cases   Among 
Fifteen  Classified  Native-Born  Races 
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U.  S.  average 

29.2 

17 

12.1 

10 

9.7 

8.6 

7.4 

3.5 

3 

.  8,406 
.      124 

48.3 
62.9 

13.1 
49 

6.6 
4 

9.5 
4 

3.1 
8.9 

13.3 
7.3 

3.5 
2.4 

0.3 
2.4 

2.3 

American  Indian. 

3.2 

Dutch 

.      331 

26.2 

14.9 

13.1 

11.6 

10.1 

10.4 

10.4 

2.7 

1.5 

English 

.   9,115 

29.2 

16.5 

11.8 

10 

10.7 

8.9 

8.8 

2.5 

1.9 

French 

.      941 

29.1 

18.5 

10.1 

10.8 

'i.8 

10.8 

5.9 

4.1 

2.7 

.    4,378 
.      284 

28 
23.8 

17.5 
24.9 

12.7 
13.9 

9.6 
8.9 

9.9 

8.2 

7.4 
13.5 

10.9 
5.3 

3 

2.1 

1.6 

Greek 

0.4 

Hebrew 

.   1,315 

17.2 

25.2 

14.9 

7.5 

15.4 

7.1 

5.6 

0.5 

6.7 

Irish 

.    4,505 

21 

14.8 

11.8 

11.6 

11.1 

8.2 

6.4 

11.2 

5 

.   2,456 
.      384 

32.7 
66.9 

18.1 
4.2 

9.7 
4.7 

7.8 
5.7 

9.3 
3.9 

12.9 
11.7 

3.8 
3.4 

06 
0 

5.3 

Mexican 

0.5 

Mixed 

.  23,724 

27.5 

18.4 

12.2 

10.2 

9.9 

8.7 

7.2 

2.8 

37 

Scandinavian 

.    1,261 

23.6 

17.5 

17.3 

10.1 

8.4 

6.8 

10.5 

4.3 

1.9 

Scotch 

.      580 

12.4 

18.3 

12.3 

16.6 

10.7 

93 

10  4 

55 

4.7 

Slavonic 

.   2,488 

37 

15.3 

14.4 

7.3 

10 

66 

5.7 

3.1 

1.2 

The  correlation  of  mental  deficiency  with  other  neuropsychiatric 
conditions  gives  important  information,  both  as  to  mental  deficiency  in 
relation  to  the  United  States  average  for  white  persons  and  in  relation 
to  its  average  distribution  among  the  negroes  exclusively. 

Of  the  first.  Table  6  shows  that,  with  the  exception  of  mental 
deficiency  and  epilepsy,  the  negro  falls  below  the  United  States  average 
for  all  neuropsychiatric  conditions.  The  negro  falls  much  farther 
below  both  white  and  negro  average  for  all  these  conditions  in  seven 
states  in  which  he  exceeds  the  negro  United  States  rate  for  mental 
defectives.  An  undue  distribution  of  mental  defect  inevitably  necessi- 
tates a  falling  ofif  in  other  neuropsychiatric  conditions;  but,  as  stated 
before,  when  mental  defect  is  above  average,  the  falling  oflf  aflfects, 
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especially  mental  diseases,  constitutional  psychopathic  states  and 
inebriety. 

The  Provost  Marshal-General  in  his  final  report  credits  the  negro 
draftee  with  a  somewhat  better  physique  than  the  white.  The  present 
statistics  bear  this  out  as  far  as  the  two  neuropsychiatric  conditions 
which  have  a  definite  physical  basis  are  concerned,  namely,  neurologic 
conditions  and  endocrine  disturbances.  The  particular  distribution  of 
neuropsychiatric  defects  among  negroes  points  them  out  clearly  as  a 
primitive  race.  Physically,  they  may  be  above  the  average  of  the 
people  with  whom  they  associate,  but  they  are  far  below  that  average 
in  mental  capacity. 

It  will  hardly  be  possible  to  determine  what  better  social  oppor- 
tunities and  education  will  do  for  negroes  before  the  present  high 
incidence  of  mental  defect  among  them  is  reduced. 

American  Indian. — (Number  classified,  124.)  The  American 
Indian,  or  Amerindian,  as  H.  G.  Wells  calls  him,  is  primitive  like 
the  negro,  and  exceeds  even  him  in  mental  deficiency.  He  is  not  as 
much  below  the  United  States  average  in  alcoholism  or  drugs  as  the 
negro,  and  is  somewhat  below  the  negro  in  epilepsy,  as  indeed  he  is 
below  the  United  States  average  in  that  disease.  In  other  conditions, 
namely,  neurologic,  psychoses,  psychoneuroses,  endocrine  and  constitu- 
tional psychopathic  states,  he  is  far  below  the  United  States  average. 
His  high  mental  deficiency  percentage  leaves  little  room  for  anything 
else.  The  small  number  of  American  Indians  classified  should  be 
borne  in  mind  when  these  statistics  are  considered. 

Dutch. —  (Number  classified,  331.)  The  Dutch  are  close  to  the 
United  States  average  in  all  groups.  The  indications  are  that  they 
ingest  more  alcohol  than  drugs,  but  in  both  they  fall  below  the  United 
States  averages.  They  have  a  few  less  neuroses  and  a  few  more  of  the 
other  classified  disorders. 

English. —  (Number  classified,  9,115.)  The  English,  like  the  Dutch, 
approximate  the  United  States  average  in  all  groups.  They  appear 
more  inclined  to  drink  than  to  take  drugs,  and  to  have  a  slight  excess 
of  epilepsy,  endocrine  troubles  and  constitutional  psychopathic  states. 
They  just  reach  the  United  States  average  for  mental  defect. 

French. —  (Number  classified,  941.)  The  French  show  rather  a 
high  distribution  of  inebriety,  being  considerably  above  the  average  in 
alcoholism,  and  only  a  little  below  it  in  drug  addiction,  their  total  per- 
centage of  inebriety  distribution  being  6.8  per  cent,  as  compared  with 
4.4  per  cent,  for  the  English,  and  4.6  per  cent,  for  the  Germans.  They 
also  exceed  the  average  in  the  number  of  cases  of  psychoneuroses, 
neurologic   conditions,   epilepsy — and   by   0.1    per  cent,   constitutional 
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psychopathic  states.  They  are  considerably  below  the  average  in 
endocrine  disease  and  are  at  the  United  States  average  for  mental 
defect.  The  excess  of  inebriety  in  the  French  may  surprise  many  as 
the  French  are  said  to  be  a  wine-drinking  people,  and  it  is  a  common 
belief  wine-drinking  people  do  not  suffer  from  alcoholism.  As  a  matter 
of  fact,  alcoholism  depends  on  the  actual  amount  of  alcohol  imbibed, 
rather  than  on  the  form  in  which  it  is  taken.  If  enough  wine  or  beer 
or  any  other  beverage  with  comparatively  low  alcohol  content  is  taken, 
a  person  becomes  alcoholic.  As  far  as  France  is  concerned,  large 
quantities  of  spirits  are  consumed  in  that  country  in  addition  to  wines, 
and  it  may  be  that  this  custom  persists  among  the  French  who  live  in 
this  country. 

The  Native-Born  German. —  (Number  classified,  4,378.)  In  spite 
of  his  reputed  beer-drinking  custom,  the  native-born  German,  accord- 
ing to  the  statistics,  fails  to  reach  the  United  States  average  in  alcohol- 
ism and  is  not  much  given  to  drugs.  On  the  other  hand,  he  exceeds 
slightly  the  United  States  average  in  psychoses,  neuroses  and  constitu- 
tional psychopathic  states,  and  in  endocrine  diseases  by  3.5  per  cent. 
He  is  slightly  below  the  United  States  average  m  mental  defect. 

The  Foreign-Born  German. —  (Number  classified,  188.)  The 
foreign-born  German  shows  a  much  higher  rate  for  insanity  than  the 
native-born,  and  a  considerably  higher  rate  in  endocrine  diseases. 
Mental  defect,  on  the  other  hand,  is  considerably  less. 

Greeks. —  (Number  classified,  284.)  The  Greeks  are  very  low  in 
inebriety,  especially  as  concerns  drugs,  but  exceed  the  United  States 
average  in  epilepsy,  psychoses  and  psychoneuroses,  an  excess  par- 
ticularly noticeable  in  epilepsy  and  psychoneuroses.  They  are  well 
below  the  average  in  mental  defect  and  constitutional  psychopathic 
states. 

Jeivs. —  (Number  classified,  1,315.)  The  American  Jew  shows  a 
striking  contrast  in  his  habits  of  inebriety  as  far  as  the  choice  of 
alcohol  and  drugs  is  concerned.  The  number  of  Hebrew  alcoholic 
patients  is  almost  negligible,  while  the  percentage  of  drug  addicts  is 
more  than  double  the  United  States  rate.  The  percentage  of  neurologic 
conditions,  epilepsy,  endocrine  diseases  and  mental  deficiency  among 
Jews  is  also  low.  The  low  percentage  of  mental  defect  is  particularly 
striking,  the  only  classified  races  which  show  less  being  the  Scotch  and 
the  Welch.  The  Jew  exceeds,  on  the  other  hand,  the  average  repre- 
sentation in  the  conditions  characterized  by  emotional  instability.  The 
percentage  of  insanity  among  Jews  is  nearly  2  per  cent,  above  the  United 
States  average  and  is  very  much  above  it  for  psychoneuroses  and  the 
constitutional  psychopathic  states. 
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Native-Born  Irish. —  (Number  classified,  4,505.)  The  native-born 
Irish  show  the  most  pronounced  tendency  to  inebriety  of  any  neuro- 
psychiatric  group,  and  their  intemperance  relates  to  both  alcohol  and 
drugs.  Inebriety  constitutes  16.2  per  cent,  of  all  their  neuropsychiatric 
disorders.  Approximately  one  sixteenth  of  all  the  neuropsychiatric 
cases  being  found  among  the  native-born  Irish,  more  than  one  fifth  of 
all  patients  with  alcoholism  were  identified  as  native-born  Irish  by  the 
neuropsychiatric  examiners  and  more  than  one  sixth  of  all  patients  with 
drug  addiction.  With  the  exception  of  inebriety,  epilepsy  and  constitu- 
tional psychopathic  states,  they  sink  below  all  United  States  averages. 
They  are  so  far  below  this  average  in  mental  defect  that  they  confirm 
the  general  law  of  the  incompatibility  of  alcoholism  and  mental  defect. 
They  also  furnish  an  interesting  example  of  a  high  distribution  of 
alcoholism  with  an  under  average  of  mental  disease.  It  would  seem 
that  if  alcoholism  were  an  important  cause  of  insanity,  one  would  find 
an  excess  of  insanity  instead  of  an  under  average  in  a  people  so  given 
to  alcoholic  intemperance  as  these  people  are.  But  in  this  connection 
it  should  be  remembered  that  drafted  men  were  too  young  to  develop 
alcoholic  insanity  and  also  that  alcoholic  insanity  among  the  Irish  is 
more  common  in  women  than  in  men. 

The  Irish  offer  an  interesting  comparison  with  the  native-born 
English.  There  are  11.8  per  cent,  more  cases  of  inebriety  among  the 
Irish  and  8.2  per  cent,  less  cases  of  mental  defect.  The  excess  of 
alcoholism  and  the  lesser  amount  of  mental  defect  would  indicate  that 
they  are  a  livelier,  more  excitable  race  than  the  English,  which  is  borne 
out  by  their  having  a  slight  excess  of  constitutional  psychopaths  as 
compared  with  the  English. 

Foreign-Born  Irish. —  (Number  classified,  413.)  The  difference 
between  the  native-bom  and  foreign -born  Irish  in  regard  to  nervous 
and  mental  diseases  is  that  among  those  born  in  this  country  the  dis- 
tribution rate  of  mental  defect  is  nearly  7  per  cent,  more  than  among 
the  foreign-born,  and  among  them  also  there  is  a  higher  distribution  rate 
of  constitutional  psychopathic  states  and  of  endocrine  disturbances. 
The  average  for  insanity  and  inebriety,  however,  is  lower.  These  are 
nearly  8  per  cent,  less  in  the  distribution  of  mental  disease  among 
those  born  here.  Inebriety  changes  both  in  extent  and  in  its  own 
distribution.  There  is  a  lessened  total  of  inebriety  of  6.4  per  cent, 
among  the  native-born,  and  even  a  greater  falling  off  in  the  distribu- 
tion rate  of  alcoholism.  Nearly  one  half  of  the  decrease  in  alcoholism  is 
accounted  for  by  an  increase  in  drug  addiction  among  the  native-born. 
It  would  seem  at  first  sight  that  this  lowering  of  the  distribution  rate 
for  insanity  is  to  be  connected  with  the  lowering  of  the  rate  of  alcohol- 
ism, but  it  should  be  observed  that  a  similar  decrease  in  the  distribution 
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of  insanity  occurs  in  the  Germans  with  a  very  minor  decrease  in 
alcoholism,  and  a  smaller  decrease  in  insanity  among  Scandinavians 
with  a  larger  decrease  in  the  rate  of  alcoholism. 

Also,  as  far  as  the  Irish  are  concerned,  the  material  increase  in 
mental  defect  and  in  constitutional  psychopathic  states  should  be  noted. 

Native-Born  Italians. —  (Number  classified,  2,456.)  The  native- 
born  Italians  present  a  distribution  of  neuropsychiatric  disorders  which 
indicate  a  sluggish,  backward  mentality.  As  drug  addicts  they  rank 
next  to  the  Jews,  and,  like  the  Jews,  are  little  given  to  alcoholic 
inebriety.  Some  races,  such  as  the  Jewish  and  the  Irish,  seem  to  be 
able  to  surpass  the  average  in  drug  inebriety,  and  still,  through  the 
low  percentage  of  other  disorders  which  indicate  racial  backwardness, 
retain  the  characteristics  of  nimble-minded  people.  For  example,  the 
Irish,  while  they  are  excessive  drug  users,  are  more  given  to  intemper- 
ance in  alcohol  than  in  drugs;  and  of  the  two,  alcoholic  intemperance 
is  indicative  of  more  active  mentality  than  is  the  secret  and  solitary 
use  of  drugs.  Both  the  Irish  and  Jews,  while  exceeding  the  average 
in  the  use  of  drugs,  are  far  below  it  in  mental  defect.  But  the  Italians 
make  the  poorer  choice  for  the  satisfaction  of  their  inebriate  ten- 
dencies, and  in  addition  to  that,  show  their  racial  backwardness  by  a 
preponderance  of  those  other  disorders  which  must  be  accepted  as 
indicative  of  inferiority.  In  mental  defect  the  native-born  Italians 
exceed  the  United  States  average  by  3.5  per  cent.,  and  in  epilepsy  they 
exceed  the  United  States  average  by  4.3  per  cent.  In  respect  to  the 
distribution  of  neuropsychiatric  defect  in  general,  they  manifest  a 
remarkable  correlation  with  the  two  primitive  races,  the  African  and 
the  Amerindians.  All  three  have  an  excess  of  mental  deficiency  and 
are  below  the  average  in  those  disorders  which  indicate  a  developed 
mentality,  namely,  mental  diseases  and  constitutional  psychopathies. 
All  are  low  in  endocrine  disturbances.  Both  the  negroes  and  the 
Amerindians  use  drugs  more  than  alcohol,  and  the  negroes,  like  the 
Italians,  have  an  excess  of  cases  of  epilepsy. 

Foreign-Born  Italians. — The  foreign-born  Italian  shows  so  little 
variation  from  the  native-born  in  the  distribution  of  neuropsychiatric 
disorders  that  it  seems  that  being  brought  up  in  this  country  has  little 
effect  on  him  in  that  respect.  The  rate  for  epilepsy  is  somewhat  higher 
among  the  foreign-born,  but,  with  the  single  exception  of  drug  taking, 
the  Italian  who  comes  here  is  not  much  better  and  not  much  worse  off 
than  the  one  born  here.  Drug  addiction  is  substantially  more  frequent 
among  the  native-born,  as  in  fact  it  is  among  all  the  native-born  foreign 
races  except  the  German. 

Mexicans. —  (Number  classified,  384.)  Of  all  races  classified,  the 
Mexican  stands  first  in  mental  defect,  the  rate  being  66.9  per  cent. 
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It  exceeds  that  of  the  Africans  and  Amerindians.  With  the  single 
exception  of  epilepsy,  they  are  below  the  United  States  average  in 
every  other  neuropsychiatric  group.  They  seem  to  be  swamped  in  their 
own  dulness,  and  they  cannot  develop,  to  any  great  extent,  any  of  the 
disorders  which  indicate  an  active  or  emotional  intelligence.  There 
was  not  a  single  alcoholic  person  among  those  examined  and  only  two 
drug  addicts,  as  contrasted  with  forty-five  epileptic  patients  and  257 
mentally  defective.  One  would  hardly  expect  that  a  race  so  slothful 
as  the  enormous  amount  of  mental  defect  found  among  them  make 
the  Mexicans  appear  to  be,  would  be  a  drinking  people.  But  it  is 
rather  surprising  that  they  are  so  free  from  drug  addiction.  Mexico  is 
said  to  be  one  of  the  points  from  which  opium  (and  its  derivatives)  is 
smuggled  into  this  country,  and  one  would  naturally  think  that  the 
Mexicans  themselves  would  become  addicted  to  the  use  of  it. 

The  Mixed  Race. — (Number  classified,  27,724.)  The  mixed  races 
include  those  whose  ancestors  were  of  different  races.  This  group,  of 
course,  includes  many  "Americans."  The  large  numbei  in  it  (one  third 
of  the  total  number  of  cases)  makes  this  group  fundamentally  important 
in  the  establishment  of  the  United  States  average. 

Scandinavians. —  (Number  classified,  1,261.)  Native-born  Scandi- 
navians (Norwegians,  Danes,  Swedes,  Icelanders)  show  an  excess  of 
inebriety — alcohol  inebriety  preponderating — mental  and  endocrine  dis- 
turbances. They  exceed,  but  by  a  small  fraction  only,  the  United 
States  average  of  neurologic  disorders  and  neuroses.  They  are  well 
below  the  average  in  mental  defect  and,  almost  as  a  corollary  of 
this,  in  epilepsy. 

Foreign-Born  Scandinavians. — (Number  classified,  454.)  The 
foreign-born  Scandinavians  show  much  less  mental  deficiency  than 
those  born  here,  and,  strangely  enough,  less  endocrine  disturbance.  On 
the  other  hand,  they  show  an  excess  distribution  of  alcoholism  and 
insanity  as  compared  with  the  native-born. 

The  Scotch. — (Number  classified,  580.)  The  Scotch  exceed  the 
United  States  average  in  all  groups  except  that  of  mental  deficiency. 
The  mental  deficiency  rate,  16.8  per  cent.,  is  lower  than  that  of  any 
race,  being  below  the  United  States  average.  This  bears  out  the 
reputation  of  the  Scotch  for  intellectual  superiority.  The  inebriety  is 
high,  but  as  in  all  races  which  have  a  low  mental  deficiency  rate, 
alcoholism  exceeds  drug  taking. 

The  Slavs. — (Bohemians,  Bosnians,  Croatians,  Dalmatians,  Her- 
zegovinians,  Montenegrins,  Moravians,  Poles,  Russians,  Ruthenians, 
Serbians,  Slovaks  and  Slovenians.  Number  classified,  2,488.)  The 
Slavs  have  a  high  mental  deficiency  rate  in  spite  of  which  their  inebriety 
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is  alcoholic  rather  than  narcotic,  although  both  varieties  are  below  the 
United  States  average.  The  comparative  in  frequency  of  epilepsy  is 
worthy  of  remark,  especially  in  view  of  the  high  rate  of  mental 
deficiency.  In  spite  also  of  the  sluggishness  indicated  by  the  excess 
of  mental  deficiency,  they  have  an  emotional  sphere  of  some  activity, 
as  is  shown  by  the  excess  of  psychoses  among  them. 


SPINAL    SUBARACHNOID    BLOCK    AS     DETERMINED 

BY     COMBINED     CISTERN     AND     LUMBAR 

PUNCTURE 

WITH     SPECIAL     REFERENCE     TC     THE     EARLY     DIAGNOSIS     OF 
CORD     TUMOR 

JAMES    B.    AYER,     M.D. 

From   the  Departments  of  Neurology,   Harvard   Medical  School,  and   the 

Massachusetts  General  Hospital 

BOSTON 

For  some  years  the  spinal  fluid  with  the  so-called  Froin  syndrome 
has  been  considered  almost  pathognomonic  of  compression  of  the  spinal 
cord.  This  opinion  has  recently  been  reiterated  by  Leschke  ^  and  by 
Lantuejoul,^  each  of  whom  collected  a  series  of  cases,  the  one  chiefly 
from  German  sources,  the  other  from  the  French.  The  practical  value 
of  the  recognition  of  this  fact  is,  however,  almost  nil  because  such  fluids 
are  usually  found  only  after  destruction  of  the  cord,  too  late  for 
operation  or  other  therapeutic  procedure. 

For  .a  much  shorter  time — about  a  decade — has  it  been  known 
that  a  spinal  fluid  apparently  normal  in  every  respect  except  for  protein 
increase  is  frequently  to  be  found  below  a  cord  tumor.  But  fluid 
presenting  isolated  protein  increase  could  hardly  be  considered  more 
than  suggestive  of  compression  of  the  cord  because  a  similar  picture 
could  be  otherwise  obtained.  Nevertheless,  in  cases  presenting  the 
clinical  picture  of  cord  tumor  a  fluid  containing  marked  increase  in 
protein,  and  not  otherwise  abnormal,  is  a  valuable  correlative  aid  in 
diagnosis  because  it  speaks  for  a  degree  of  compression  which  is  not 
necessarily  destructive.  If  we  could  only  be  sure  that  such  a  fluid 
indicated  tumor  in  a  given  case,  it  would  be  a  valuable  sign.  Such 
evidence  is  furnished  by  a  method  published  by  me  last  year,^  by 
means  of  which  it  is  possible  to  demonstrate  not  only  that  the  lumbar 
fluid  is  pathologic,  but  that  the  fluid  above  the  tumor  is  different,  and, 
most  important  of  all,  that  an  obstruction  exists  between  the  two. 

At  the  time  of  writing  the  previous  paper  only  nine  patients  had 
been  examined  by  the  combined  cistern-lumbar  technic ;  it  is  now  possible 
to  report  on  seventy-one  such  examinations  in  sixty-five  patients. 

1.  Leschke:  Ueber  die  Gelbfarbung  (Xanthochromie)  der  Zerebrospinal- 
flussigkeit,   Deutsch.  med.  Wchnschr.   April  7,   1521,  p.  2)76. 

2.  Lantuejoul:  La  Coagulation  Massive  et  Spontanee  du  Liquide  Cephalo- 
Rachidien,  Rev.  Neurol.  36:339  (April)  1920. 

3.  Ayer,  James  B. :  Puncture  of  the  Cisterna  Magna,  Arch.  Neurol.  & 
Psychiat.  4:529  (Nov.)    1920. 
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Method 

The  method  is  simple  and  easy  to  comprehend,  but  must  be  carried  out 
with  care.  It  must  not  be  forgotten  that  while  cistern  puncture  is  easy  it  is 
potentially  dangerous,  and  is  absolutely  contraindicated  in  certain  cases  of 
increased  intracranial  pressure. 

The  patient  is  placed  on  one  side  so  that  the  points  of  puncture,  cistern  and 
lumbar,  shall  be  on  the  same  horizontal  plane.  A  glass  tube  with  water  and  an 
air-bubble  to  serve  as  a  level  has  proved  helpful  in  accomplishing  this.  After 
local  injection  with  procain  puncture  of  the  lumbar  sac  and  of  the  cisterna 
magna  are  made  in  turn  (the  technic  of  the  latter  is  fully  described  in  two  papers 
previously  published  *)  and  each  needle  is  fitted  with  a  three-way  stopcock,  to  the 
upright  arm  of  which  is  attached  a  glass  manometer.  The  fluids  are  then  allowed 
to  run  into  their  respective  manometers  and  readings  made.  Oscillations  with 
pulse  and  respiration  and  changes  of  pressure  on  coughing  and  deep  breathing 
are  noted  in  each  tube,  but  especially  important  is  the  increase  in  pressure  on 
sudden  accession  of  cerebral  venous  pressure.  This  may  be  easily  produced  by 
gentle  pressure  on  both  jugular  veins  in  the  neck.  There  is  reason  to  believe 
that  all  of  these  oscillatory  phenomena  and  pressure  changes  are  normally 
equal  in  the  two  manometers.  The  stopcock  of  the  lumbar  needle  is  now 
opened  and  fluid  released  into  a  graduate,  noting  whether  or  not  the  cistern 
fluid  falls  during  the  procedure,  and  the  same  is  repeated  for  the  cistern  needle 
noting  the  pressure  in  the  lumbar  manometer.  The  pressure  in  either  manometer 
should  fall  promptly,  usually  30  to  40  mm.  following  release  of  5  c.c.  of  fluid 
from  the  other  needle.  After  enough  fluid  from  each  locus  has  been  withdrawn 
for  examination  it  is  well  to  repeat  the  observations  on  pulse  oscillations  and 
the  effect  of  jugular  compression.  The  needles  are  then  withdrawn.  The  whole 
procedure  should  be  accomplished  in  about  fifteen  minutes,  with  no  more 
inconvenience  to  the  patient  than  the  discomfort  of  two  punctures  and  the 
retention  of  a  somewhat  strained  position  for  the  length  of  time  required. 

The  fluids  are  examined  in  the  usual  manner  for  cells,  Wassermann  and 
colloidal  gold  reactions,  but  especially  for  total  protein,  for  which  a  quantitative 
method  is  desirable." 

In  order  to  insure  comparable  readings  in  the  two  loci,  it  is  necessary  that 
each  set  of  needles,  stopcocks  and  manometer  tubes  be  alike.  The  bore  of  the 
latter  should  be  about  1.5  mm.  to  give  the  best  visible  oscillations  and  needles 
of  18  gage  have  proved  most  satisfactory.  It  is  essential  that  the  punctures  be 
cleanly  made,  as  blood-tinged  fluids  will  vitiate  both  manometric  and  protein 
readings. 

NORMAL     FINDINGS 

As  we  were  not  justified  in  performing  combined  punctures  on 
normal  persons,  and  as  the  method  is  obviously  applicable  only  to  the 
living,  we  have  been  forced  to  draw  our  conclusions  as  to  normal  from 
a  variety  of  evidence.    For  example,  a  number  of  patients  under  treat- 

4.  Wegeforth,  Ayer  and  Essick :  The  Method  of  Obtaining  Cerebrospinal 
Fluid  by  Puncture  of  the  Cisterna  Magna  (Cistern  Puncture)  Am.  J.  M.  Sc. 
157:789,  1919.    Also  footnote  3. 

5.  Denis  and  Ayer:  A  Method  for  the  Quantitative  Determination  of  Protein 
in  Cerebrospinal  Fluid,  Arch.  Int.  Med.  26:436   (Oct.)    1920. 
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ment  for  optic  atrophy  and  general  paresis  by  means  of  serum  admin- 
istered by  the  cisterna  magna  route  have  afforded  opportunity  for 
double  puncture ;  also  numerous  patients  have  been  investigated  by 
this  method  who  were  thought  to  have  degenerative  cord  lesions,  but 
in  whom  the  possibility  of  cord  tumor  was  raised,  and  a  few  of  these 
patients  having  normal  fluids  have  been  examined  surgically  with 
negative  findings,  and  one  has  come  to  necropsy,  in  whom  no  block  had 
been  demonstrated.  Most  convincing  of  all  were  the  findings  in  two 
patients  examined  before  and  after  removal  of  cord  tumors,  in  whom 
the  preoperative  and  postoperative  findings  were  fundamentally  differ- 
ent. A  consideration  of  all  of  these  leads  us  to  conclude  that  normally 
the  spinal  subarachnoid  space  permits  free  passage  of  fluid  in  either 
direction,  and  that  the  composition  of  cistern  and  lumbar  fluids  is 
almost  identical. 

If  we  are  correct  in  our  assumption  that  normally  the  spinal  sub- 
arachnoid space  affords  perfectly  free  communication  to  fluid,  it  is 
obvious  that  with  two  manometers,  one  at  each  end,  we  may  demonstrate 
this  continuity  by  lowering  or  by  raising  pressure  at  either  end  and 
reading  the  effect  in  the  manometers.  Various  means  for  changing 
the  pressure  have  been  employed:  Withdrawal  of  fluid  and  deep 
inspiration  lower  pressure ;  coughing,  crying,  grunting  and  injection 
of  fluid  raise  it.  Compression  of  both  jugular  veins,  leading  as  it  must, 
to  increased  cerebral  venous  pressure,  has  been  found  a  reliable  method 
of  raising  pressure  and  withdrawal  of  fluid  the  most  satisfactory  method 
of  reducing  it.  Moreover,  in  using  these  two  means  there  is  no  danger 
from  the  possible  introduction  of  harmful  substances  into  the  meninges. 
All  of  these  changes  appear  promptly  and  to  an  equal  degree  in  both 
manometers  in  cases  in  which  we  believe  the  subarachnoid  space  is 
unobstructed.  One  more  observation  has  been  found  to  be  of  value 
in  the  manometric  study  of  the  spinal  fluid ;  the  pulse  oscillations  should 
normally  appear  in  both  manometers,  but  in  cases  apparently  normal  it 
frequently  occurs  that  the  oscillations  in  the  cisternal  manometer  are 
greater  in  amplitude  than  in  the  lumbar,  suggesting  the  cerebral  rather 
than  the  spinal  arteries  as  the  source  of  both. 

It  will  be  seen  that  all  of  these  observations  constitute  in  reality 
a  dynamic  study  of  the  fluid  circulation  within  the  spinal  subarachnoid 
space.  The  demonstration  of  continuity  or  obstruction  by  these  hydro- 
dynamic  tests  forms  the  most  reliable  criterion  on  which  we  base  our 
judgment  of  spinal  subarachnoid  continuity  or  of  block. 

Combined  cistern  and  lumbar  puncture  affords  us  also  an  oppor- 
tunity to  examine  both  fluids  in  the  laboratory.  We  know  what  normal 
fluid  from  the  lumbar  sac  should  be,  and  in  this  series  are  a  number  of 
cases  in  which  all  tests — chemical,  cytologic  and  biologic — are  almost 
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identical  in  the  two  loci,  and  coincide  with  our  idea  of  normal.  We  must 
believe  that  normally  the  two  fluids  are  nearly  the  same,  although  a 
slightly  greater  protein  content  in  the  lumbar  fluid  appears  to  be  con- 
stant. While  the  two  fluids  are  frequently  similar,  a  slight  or  a  moder- 
ately greater  protein  reaction  is  obtained  in  fluid  from  the  lumbar  needle. 
The  exact  amount  of  normal  difference  in  protein  content  of  the  two 
fluids  is  as  yet  debatable,  and  as  it  is  the  protein  alone  that  has  been 
repeatedly  shown  to  be  increased  below  cord  tumors,  this  normal  limit 
is  of  the  utmost  importance. 

In  that  protein  increase  below  obstruction  has  been  repeatedly 
shown  by  numerous  observers  to  be  of  transudative  origin,  we  may 
consider  these  tests  as  primarily  designed  to  show  stasis. 

It  is,  therefore,  reasonable  to  conclude  that  under  normal  conditions 
hydrodynamic  tests  show  the  spinal  subarachnoid  space  to  be  freely 
open,  and  examination  of  the  fluids  from  the  lumbar  sac  and  ci sterna 
magna  shows  them  to  be  similar  in  character. 

The  findings  in  this  series  of  sixty-five  cases  may  be  grouped  as 
follows : 

1.  Those  which  we  regard  as  normal.  These  have  just  been  con- 
sidered. 

2.  Those  showing  subarachnoid  block,  as  demonstrated  by  hydro- 
dynamic  study,  and  also  by  increase  of  protein  below  the  ,block 
(hydrostasis). 

3.  Those  showing  no  block  by  dynamic  tests  but  with  well-marked 
difference  in  protein  in  the  upper  and  lower  fluids. 

This  paper  deals  especially  with  the  second  group  in  which 
evidence  of  block  is  clearly  demonstrable. 

CASES     PRESENTING     HYDRODYNAMIC     AND     HYDROSTATIC     EVIDENCE 

OF     BLOCK 

In  eighteen  of  the  sixty-five  patients  examined  by  this  method 
block  was  demonstrated  according  to  both  criteria.  In  all  except  one  a 
satisfactory  explanation  was  found,  eleven  by  operation,  three  by  the 
roentgen  ray,  two  by  a  history  of  previous  menmgitis,  and  one  by  the 
effect  of  antisyphilitic  therapy.  Table  1  gives  the  data  of  chief 
importance  in  this  correlation,  with  regard  to  these  eighteen  patients. 
Points  of  interest  are:  (1)  that  the  block  was  shown  between  the  ages 
of  13  and  59  years;  (2)  that  all  levels  of  the  spinal  cord  are  represented 
in  the  table;  (3)  that  block  was  demonstrable  whether  caused  by 
intramedullary,  meningeal  or  extradural  agents,  in  which  (4)  many 
pathologic  types  are  represented.  Of  greatest  importance  is  the  fact  that 
of  the  eighteen  patients,  nine  showed  clear,  colorless  fluids  below  the 
block  as  well  as  above  it,  abnormal  fluids  the  significance  of  which 
might  well  have  been  overlooked  on  casual  examination. 
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The  pathologic  findings  may  best  be  demonstrated  by  a  consideration 
of  four  cases,  chosen  because  of  the  striking  manner  in  which  the 
significance  of  the  test  was  brought  home  to  the  examiner. 

REPORT     OF     CASES 

Case  1. — History. — Mr.  A.,  43  years  of  age,  had  progressive  paraplegia  for 
five  months.  Recently  there  had  been  some  numbness  of  the  lower  extremities, 
with  an  indefinite  level  of  hypesthesia  below  the  eighth  thoracic  segment  and 
slight  indication  of  a  zone  of  hyperesthesia  above.  The  gait  was  moderately 
spastic-ataxic.  The  blood  and  spinal  fluid  examined  a  short  time  previously 
had  been  reported  "negative,  with  the  exception  of  a  positive  globulin  reaction" 
in  the  latter.  In  spite  of  the  tests,  syphilis  was  suspected,  and  the  writer  was 
asked  to  administer  antisyphilitic  treatment.  This  was  not  done  because  of  the 
result  of  combined  puncture  the  results  of  which  are  shown  in  Table  2. 

TABLE  2. — Results  of  Combined  Cistern  and  Lumbar  Puncture  in  Case  1 

Cistern  Lumbar 

Initial   pressure    190  mm.(Sainelevel)  150  mm. 

After' withdrawal  of  5  c.c.  from  lumbar 180  mm.  60  mm. 

After  withdrawal  of  5  c.c.   from  cistern 160  mm.  60  mm. 

After  withdrawal  of  5  c.c.  more  from  lumbar 165  mm.  0  mm. 

After  withdrawal  of  5  c.c.  more  from  cistern 145  mm.  0  mm. 

Pulse  oscillations    Just  visible  Just  visible 

Respiratory  oscillations    5  mm.  SO  mm. 

Rise  of  pressure  on  compression  of  jugular  veins SOO  mm.  No    change 

Character    of    fluid Clear,  colorless,  Clear,  colorless, 

no  clot  no  clot 

Cells  per  cubic   millimeter 0  2 

Total   protein   per  ICO  c.c 33  mg.  267  mg. 

Globulin    (ammonium    sulphate) 0  + 

Colloidal   gold   test OOOOOOOCOO  OOniOOOCO 

Wassermann  reaction   Negative  Negative 


Comment. — These  tests  indicate  an  unquestioned  spinal  subarachnoid  block. 
If  syphilis  were  the  cause,  it  should  in  most  cases  be  meningitic  in  type  and 
the  fluid  should  have  shown  cells  and  a  positive  Wassermann  reaction.  (Note 
Case  2  as  a  proved  exception.)  In  a  moderately  progressive  paraplegia  with  a 
sensory  level  developing,  operation  was  clearly  indicated.  At  operation  (by 
Dr.  W.  J.  Mixter)  a  large  extradural  perineurial  neurofibroma  was  removed. 
The  patient  began  to  recover  from  the  paralysis  within  two  weeks,  and  is 
gaining  rapidly  at  the  present  time." 

Case  2. — History. — Mr.  C,  aged  38  years,  had  been  treated  by  the  writer  for 
three  years  for  spastic  paraplegia  due  to  unquestioned  syphilis ;  blood  and 
spinal  fluid  tests,  formerly  positive  for  syphilis,  had  become  negative  in  every 
respect  except  for  a  slightly  positive  globulin  reaction.  For  six  months  past 
he  had  become  more  spastic  and  complained  now  of  numbness  to  the  waist. 
The  findings  were  marked  paraplegia  with  sensory  diminution  below  the  tenth 
thoracic  segment.    The  results  of  combined  puncture  are  shown  in  Table  3. 

Comment. — These  hydrodynamic  tests  are  not  so  convincing  in  description  as 
on  observation,  A  slight  obstruction  in  the  lumbar  needle  could  cause  the 
changes  found,  especially  the  slow  rise  and  fall  in  the  lumbar  needle  following^ 
compression  of  the  jugular  veins,  but  this  test  was  repeated  both  before  and 
after  withdrawal  of  fluid  with  the  same  result  each  time.    It  seemed  that  with 

6.  Combined  puncture  has  recently  been  repeated  and  now  shows  no  block. 
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the  change  in  symptomatology  there  might  also  be  a  change  in  pathology. 
Operation  was  therefore  performed  by  Dr.  Mixter  and  a  well-marked  diffuse 
swelling  of  the  spinal  cord  was  found,  which  on  microscopic  section  of  an 
excised  piece  showed  typical  gumma.  It  is  probable  that  the  formation  of 
gumma  was  coincident  with  the  increase  in  symptoms  of  cord  compression, 
and  it  is  important  to  note  that  it  developed  in  a  patient  in  whom  Wassermann 
tests  had  become  negative;  also  that  neither  before  nor  after  the  operation  did 
the  latter  symptoms  yield  to  antisyphilitic  treatment. 

Case  3. — History. — Mr.  O.,  40  years  of  age,  presented  symptoms  suggestive 
of  root  pain  in  the  right  thorax,  intermittent  for  the  past  five  years.  There 
were  no  constant  symptoms  or  signs  of  cord  compression.  A  xanthochromic 
lumbar   fluid   giving   a    positive    Wassermann   reaction    had   been   obtained.     In 

TABLE   3. — Results  of   Combined  Puncture   in   Case  2 


Cistern 
Initial  pressure 90  mm.  (Same 

After  withdrawal  of  10  c.c.  from  lumbar 90  mm. 

After  withdrawal  of    5  c.c.  from  cistern 60  mm. 

Oscillations  in  manometer,   pulse Good 

Oscillations  in  manometer,   respiration Good 

Increase  of  pressure  on  jugular  compression 100  cm.  prompt  rise 

Fall  of  pressure  on  jugular  compression Prompt  fall 

Character  of  fluid Clear,  colorless, 

no  clot 

Cells  per  cubic  millimeter 28 

Total  protein  per  100  c.c 68  mg. 

Globulin     + 

Wassermann   reaction    Negative 

(Blood  Wassermann  reaction  negative) 


Lumbar 

level)    80  mm. 

£0  mm. 

50  mm. 

Almost  none 

Slight 

100  em.  slow  rise 

Slow  fall 

Clear,  colorless, 

no  clot 

8 
178  mg. 

+  + 
Negative 


TABLE  4. — Results  of  Combined  Puncture  in   Case  3. 


Cistern 
Character     Clear,  colorless 

no  clot 

Cells    6 

Total  protein  per  100  c.c 42  mg. 

Globulin    0 

Colloidal     gold    test OOOCOOOOOO 

Wassermann  test    +  +  + 


Thoracic  12 

Lumbar  4 

Light  yellow, 

Darker  yellow, 

no  clot 

no  clot 

24 

— 

809  mg. 

952  mg. 

+  + 

-^  + 

0000012100 

000012200 

+  +  + 

+  +  + 

this  case  it  was  thought  possible  that  a  syphilitic  meningeal  block  was  present, 
and  therefore  it  was  decided  to  determine  whether  this  could  be  demonstrated  by 
differential  puncture.  The  findings  from  puncture  of  three  loci  of  the  subarach- 
noid space  are  given,  the  needles  being  introduced  into  a  cistern,  into  the  twelfth 
thoracic  and  fourth  lumbar  spaces,  respectively.  The  readings  following  with- 
drawal of  fluid  are  not  satisfactorily  recorded  but  indicated  block.  The  effect  of 
jugular  compression  was  most  instructive ;  a  prompt  rise  was  shown  in  the  cistern 
manometer;  after  the  pressure  had  risen  about  100  cm.  the  fluid  began  to  rise 
in  the  thoracic  manometer,  and  later  still  in  the  lumbar.  The  fall  in  pressure 
on  release  of  the  jugular  veins  was  in  the  same  order,  prompt  in  the  cistern, 
slow  in  the  thoracic  and  slower  still  in  the  lumbar  manometers.  A  striking 
difference  is  also  to  be  seen  in  the  examination  of  the  three  fluids. 

Comment. — The  examination  apparently  demonstrated  by  physical  and 
chemical  procedures  that  the  subarachnoid  space  is  here  separated  into  com- 
partments,   not    freely    intercommunicating,    and    appears    to    corroborate    the 
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diagnosis  of  a  diffuse  syphilitic  meningitis.  Under  antisyphilitic  treatment  the 
patient  rapidly  improved  and  two  months  later  combined  puncture  (cistern  and 
fourth  lumbar  space)  gave  a  very  different  picture. 

Comment. — This  examination  in  no  way  resembles  that  before  treatment. 
It  is  reasonable  to  think  that  under  treatment  the  obstruction  to  the  free 
passage  of  fluid  in  the  spinal  meninges  has  been  removed. 

Another  combined  puncture  has  recently  been  repeated  in  the  case  of  this 
patient,  the  findings  being  essentially  as  last  recorded,  namely,  no  block  was 
demonstrated.  During  the  interval — about  six  months — the  patient  has  been 
clinically    well. 

TABLE  5. — Results  of  Puncture  in   Case  3   After  Antisyphilitic 

Treatment 

Cistern  Lumbar  4 

Initial   pressure    185  mm. (Same  level)  135  mm. 

After  withdrawal  of  5  c.c.  from  lumbar 140  mm.  100  mm. 

After  withdrawal  of  5  c.c.  from  cistern 115  mm.  75  mm. 

Oscillations    with    pulse Good  Fair 

Increase  on  jugular  compression Prompt  rise  Prompt  rise 

and  fall  and  fall 

Character  of  fluid Clear,  colorless  Clear,  colorless 

Cells     4  8 

Total   protein    27  mg.  67  mg. 

Globulin 0  0 

Sugar     0.046  per  cent.  0.046  per  cent. 

Wassermann  test  Weakly  positive 


TABLE  6. — Results  of   Combined   Puncture   in   Case  4 

Sept.  21,  1920  Cistern  Lumbar 

Initial  pressure    130  mm. (Same level)  140  mm. 

After  withdrawal  of  6  c.c.  from  lumbar 130  mm.  0  mm. 

After  withdrawal  of  10  c.c.  from  cistern 50  mm.  0  mm. 

After  injection  of  9  c.c.  of  saline  into  lumbar  sac...  lOO  mm.  180  mm. 

Pulse  oscillations   Good  Slight 

Change  of  pressure  on  jugular  compression Prompt  rise  to  £00  mm.        No  rise 

Character    of    fluid Clear,  colorless  Clear,  colorless, 

no  clot  no  clot 

Cells    3  1 

Protein    (alcohol   precipitation) Normal  Marked  increase 

The  following  case  is  perhaps  the  most  instructive,  because  opera- 
tion for  spinal  cord  tumor  would  not  have  been  undertaken  at  the  early 
date  on  which  it  was  performed  but  for  the  demonstration  of  sub- 
arachnoid block. 

Case  4. — History. — R.,  13  years  of  age,  presented  an  apparently  typical 
right  hemiparesis,  involving  the  face,  arm  and  leg,  but  he  had  also  a  slight 
deltoid  atrophy.  There  was  no  objective  sensory  disturbance  at  this  time  or 
subsequently.  Shortly  afterward  spasticity  appeared  in  the  left  leg  also,  and 
for  this  reason  the  possibility  of  cord  tumor  was  considered  and  combined 
puncture  performed. 

The  examination  indicated  subarachnoid  block,  but  as  the  method  was  at 
that  time  new,  and  there  was  so  little  guide  as  to  the  location  of  the  block,  the 
patient  was  observed  for  two  weeks,  during  which  time  slight  spasticity  began 
in  the  left  arm.  At  this  time  (October  8)  combined  puncture  was  repeated,  with 
the  same  findings  as  before.     On  this  second  examination  total  protein  quan- 
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A,  diagrammatic  representation  of  some  of  the  hndings  in  Case  4,  show- 
ing spinal  subarachnoid  block.  1,  initial  pressures,  on  same  level;  2,  effect 
of  jugular  compression.  Pressure  rises  promptly  in  cistern,  not  at  all  in  lumbar 
manometer.  3,  effect  of  withdrawal  of  6  c.c.  of  spinal  fluid  from  lumbar  sac. 
Pressure  here  falls  to  zero ;  pressure  in  cisterna  magna  unaffected.  The 
lumbar  fluid  contains  an  excess  of  protein ;  that  from  the  cistern  is  normal. 

B,  same  case  as  in  A.  Tests  repeated  two  months  after  removal  of 
extradural  tumor.  1,  initial  pressures;  2,  effect  of  jugular  compression;  3, 
result  of  withdrawal  of  5  c.c.  of  fluid  from  lumbar  sac.  The  fluids  in  both 
manometers  now  maintain  the  same  level  under  all  conditions.  The  two  fluids 
are  now  similar  in  character. 
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titation  showed  21  mg.  per  100  c.c.  in  cistern  fluid,  85  mg.  in  the  lumbar. 
Operation  was  now  undertaken  (Dr.  C.  A.  Porter),  our  chief  guide  as  to 
level  being  the  deltoid  atrophy.  An  enchondroma,  originating  from  the  inter- 
vertebral disk,  presumably  of  the  fifth  cervical  vertebra,  was  found  deeply 
indenting  the  dura  mater  and  the  underlying  cord. 

Following  the  removal  of  this  tumor  the  patient  rapidly  regained  his 
power.  On  December  15  another  combined  puncture  was  performed,  the  results 
of  which  are  shown  in  Table  7. 

Comment. — The  postoperative  findings  coincide  in  every  detail  with  our 
conception  of  normal  relations  of  cistern  and  lumbar  fluids.  The  examinations 
in  this  case  are  invaluable  in  determining  what  is  normal  and  what  is 
pathologic,  and  consequently  what  criteria  are  to  be  relied  on  in  our  estimation 
of  subarachnoid  block.  In  this  case,  moreover,  it  is  not  too  much  to  say  that 
we  had  at  hand  a  diagnosis  of  block  before  a  diagnosis  could  be  made  from 
clinical  examination  and  that  when  operation  was  performed  one  of  the  most 
important  clinical  signs — a  level  of  sensory  change — was  still  entirely  absent. 
It  is  well  also  to  emphasize  the  unusually  rapid  improvement  following  opera- 
tion,'due  as  much  to  the  early  diagnosis  as  to  the  operative  skill. 

TABLE  7. — Rksults  of  Postoperative  Combined  Puncture  in  Case  4 

Cistern  Lumbar 

Initial   pressure    190  mm. (Same  level)  160  mm. 

After  withdrawal  of  5  c.c.  from  lumbar 160  mm.  130  mm. 

After  withdrawal  of  5  c.c.  from  cistern 130  mm.  95  mm. 

Oscillation    with   pulse Good  Fair 

Change  of  pressure  on  jugular  compression Prompt  rise  Prompt  rise 

and  fall  and  fall 

Character    of    fluid Clear,  colorless  Clear,  colorless, 

no  clot  no  clot 

Cells    0  0 

Total  protein  per  100  c.c 29  mg.  33  mg. 

Globulin    0  0 

The  findings  in  this  case  are  as  convincing  as  a  well-conducted  physiologic 
experiment.  We  find  a  fluid  which  definitely  demonstrates  a  block.  At  operation 
the  dura  and  its  contents  are  found  "knuckled"  and  displaced ;  this  is  relieved 
without  opening  the  subarachnoid  space,  and  two  months  later  we  find  a  free 
passage  and  entirely  normal  fluids  above  and  below. 

EVIDENCE     OF     STASIS     ALONE 

Two  patients  showed  no  evidence  of  obstruction  to  the  free  passage 
of  spinal  fluid  in  the  subarachnoid  space,  and  yet  marked  difference 
in  protein  was  found  in  cistern  and  lumbar  fluids ;  in  fact,  the  difference 
was  more  marked  than  in  some  cases  in  which  an  hydrodynamic  block 
was  observed.  One  of  these  patients  presented  a  vertebral  myeloma 
at  operation  (cistern  100  mg.,  lumbar  250  mg.  of  protein)  ;  the  other 
subdural  neurofibroma  at  necropsy  (antemortem  fluids,  cistern  30  mg., 
lumbar  135  mg.).  The  question  arises.  How  much  reliance  shall  be 
placed  on  the  findings  of  excess  protein  alone  in  the  lumbar  sac?  Can 
we  say  that  excess  in  the  lumbar  fluid  twice  that  of  the  cistern,  or 
thrice  or  four  times  indicates  cord  compression?     We  are  obviously 
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on  much  less  certain  ground  in  our  reasoning  in  the  absence  of  a  block 
dynamically  shown  to  be  present. 

In  order  to  make  any  statement  on  this  point  it  will  be  necessary 
to  know  to  what  extent  conditions  other  than  cord  compression  can 
alter  the  normal  chemical  findings  in  the  fluids  drawn  from  above  and 
below,  and  this  will  require  more  data  than  are  at  present  available. 
In  this  series  of  seventy-one  punctures  the  lumbar  protein  estimation 
has  been  found  to  be  twice  that  of  the  cistern  fluid  in  several  cases  of 
multiple  sclerosis  and  in  one  case  of  undoubted  acute  poliomyelitis. 
In  no  case  has  a  difference  of  more  than  this  been  noted  in  patients 
presenting  an  uncomplicated  degenerative  or  exudative  myelitis.  This 
whole  subject  of  variation  in  the  character  of  the  spinal  fluid  associated 
with  nonobstructive  lesions  is  intensely  interesting  and  important,  but 
one  which  will  require  much  further  study. 

CASES    PRESENTING    NO    EVIDENCE    OF    HYDRODYNAMIC    BLOCK    OR    STASIS 

We  have  already  considered  this  group  and  come  to  the  conclusion 
that  absence  of  block  as  demonstrated  by  the  foregoing  procedures 
is  the  normal  state.  The  important  question  now  arises,  Can  we  have 
cord  compression  with  fluid  findings  normal  in  every  respect?  Cer- 
tainly we  can.  This  was  proved  in  one  case  of  this  series.  The  patient 
was  a  man  who  had  been  paraplegic  for  ten  years,  with  a  well-defined 
sensory  level  of  anesthesia.  The  tests  were  normal  in  every  way,  the 
two  fluids  being  identical  on  examination.  At  operation  an  elongated 
epidural  multilocular  cyst  was  found.  In  a  considerable  number  of 
cases  examined  as  to  lumbar  fluid  alone  normal  protein  values  have 
been  obtained  in  a  few ;  as  protein  excess  seems  to  antedate  demon- 
strable block,  it  is  likely  that  combined  puncture  would  in  these  patients 
have  showed  normal  dynamic  relations.  It  is  interesting  to  note  that 
operation  in  these  cases  has  in  the  experience  of  the  writer  never  been 
of  value  in  restoration  of  function. 

SUMMARY     AND     CONCLUSIONS 

For  some  years  valuable  data  as  to  the  presence  of  spinal  cord 
compression  have  been  obtained  from  examination  of  the  lumbar  fluid. 
The  actual  value  of  these  tests  was,  however,  often  only  confirmatory, 
and  at  times  purely  academic,  for  by  the  time  a  fluid  could  be  called 
pathognomonic  or  even  strongly  suggestive  of  cord  tumor  myelitic 
changes  were  usually  so  marked  as  to  negative  the  eflfect  of  an  other- 
wise successful  operation. 

By  means  of  double  punctures  certain  writers  of  the  French  school 
have  obtained  information  of  value,  but  their  method  of  approach,  that 
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is,  puncture  of  thoracic  spine,  etc.,^  is  hardly  applicable  to  systematic 
study  of  doubtful  cases;  nor  do  these  writers  appear  to  have  laid 
sufficient  stress  on  the  importance  of  pressure  changes  under  different 
conditions,  relying  chiefly  on  the  less  important  laboratory  examina- 
tion of  the  fluids  obtained. 

By  the  use  of  combined  cistern  and  lumbar  puncture  it  is  possible 
not  only  to  obtain  fluid  above  and  below  a  supposed  cord  lesion,  but 
also  to  analyze  the  mechanical  factors  involved  in  the  flow  of  the 
fluid,  and  thereby  estimate  the  permeability  of  the  subarachnoid  space. 
Where  obstruction  has  been  demonstrated  by  this  means,  an  adequate 
explanation  has  been  found  in  seventeen  of  eighteen  cases.  The 
importance  of  the  procedure  lies  in  the  fact  that  definite  evidence 
of  pathology  is  forced  on  the  investigator  early  in  the  process  of 
compression,  and  that  if  advantage  is  promptly  taken  of  the  findings 
a  relatively  intact  cord  may  be  saved.  Hence  this  method  may  show 
obstruction  in  patients  in  whom  compression  seems  unlikely,  whereas  the 
chemical  findings  from  lumbar  puncture  alone  are  usually  not  sufficiently 
striking  until  a  diagnosis  of  cord  compression  is  clinically  apparent. 

It  is  not  to  be  thought  that  every  cord  tumor  will  present  the 
picture  of  subarachnoid  block,  but  it  is  clearly  shown  that  cord  tumor 
frequently  presents  a  block  very  early.  Hence  the  positive  findings 
are  of  great  value.   Negative  findings  are  of  relative  importance. 

In  that  cistern  puncture  requires  considerable  practice  and  is  a 
potentially  dangerous  procedure,  it  is  fortunate  that  certain  hydro- 
dynamic  studies  of  value  may  be  carried  out  on  the  lumbar  fluid  alone. 
Most  significant  of  these  is  the  observation  of  the  pulse  oscillations 
and  change  of  pressure  on  artificially  increasing  cerebral  pressure  by 
compression  of  the  jugular  veins.  These  observations  call  for  a  return 
to  the  use  of  the  original  aqueous  manometer,  which  in  the  writer's 
opinion  should  be  employed  in  every  diagnostic  lumbar  puncture. 

Note. — Not  until  this  paper  was  finished  was  my  attention  called  to 
a  paper  by  Queckenstedt  *  in  which  he  writes  of  the  significance  of 
jugular  compression  in  spinal  cord  tumor.    His  conclusions  are  amply 

7.  Marie,  Foix  and  Bouttier :  Double  punction  sur-et-sous-lesionelle  dans  un 
cas  de  compression  medullaire :  xanthochromie,  coagulation  massive  dans  le 
liquide  inferieure  seulement,  Rev.  Neurol.,  1914,  p.  315 ;  Ravaut  and  Krolunit- 
sky :  Oreillons  et  meningite  cerebro-spinale  a  paramenigo-cocques.  Guerison 
par  injections  intrarachidiennes  lombaires  et  cervicales,  Soc.  med.  des  hop.  de 
Paris  39:618,  1915.  Souques  and  Lantuejoul:  Hyperalbuminose  enorme  du 
liquide  cephalo-rachidien  dans  un  cas  de  coagulation  massive,  Rev.  Neurol., 
1920,  p.  137.  Marie,  Foix  and  Robert :  Service  que  peut  rendre  la  punction 
rachidienne  pratiquee  a  des  etages  diflferents  pour  le  diagnostic  de  la  hauteur 
d'une  compression  medullaire.  Rev.  Neurol.,  1913,.  p.  712. 

8.  Queckenstedt:  Ztschr.  f.  Nervenheilk.  55:325,  1916. 
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confirmed  by  my  observations.  It  is,  however,  obvious  that  by  the  use 
of  the  combined  puncture  slight  changes  in  dynamic  tests  and  sHght 
differences  in  chemical  composition  of  the  two  fluids  must  be  of 
greater  significance  than  abnormalities  in  the  lumbar  fluid  alone. 

DISCUSSION 

Dr.  Henry  Viets  of  Boston  stated  that  before  the  war  he  had  the  pleasure 
of  working  with  Dr.  Ayer  in  some  of  his  early  work  on  spinal  fluid,  although 
he  played  a  very  minor  role  in  that  work.  Since  then  he  had  watched  with 
the  greatest  interest  Dr.  Ayer's  subsequent  studies.  He  believed  that  Dr. 
Ayer,  in  his  work  on  cistern  puncture  and  subarachnoid  block,  had  made  a 
most  valuable  contribution  to  neurology,  especially  helpful  in  the  diagnosis  of 
spinal  cord  tumors  and  in  the  treatment  of  syphilis  of  the  nervous  system, 
and  meningitis. 

Dr.  Viets  stated  that  he  had  found  some  doubt  in  the  minds  of  men  through- 
out the  country  regarding  the  advisability  of  cistern  puncture  because  of  its 
well-known  dangers.  He  felt,  however,  that  in  experienced  hands,  there  was 
little  danger  in  this  operation  and  that  one  was  always  surprised,  after  one 
or  two  punctures  had  been  made,  at  the  ease  with  which  this  procedure  could 
be  carried  out. 

The  value  of  cistern  puncture  was  emphasized  in  a  recent  case  of  meningitis 
in  which  numerous  spinal  punctures  had  failed  to  obtain  fluid  and  there  was 
an  obvious  condition  of  subarachnoid  block  from  meningitis.  As  the  patient 
rapidly  became  worse,  a  cistern  puncture  was  performed  with  the  release  of 
a  large  amount  of  purulent  fluid,  and  antimeningitis  treatment  was  given  in 
the  cistern  at  the  same  time.  The  man  made  a  rapid  recovery  after  this 
procedure. 

Dr.  Charles  A.  Elsberg  of  New  York  said  that  he  had  had  no  experience 
with  cistern  puncture;  in  fact,  he  stated  that  he  had  been  rather  afraid  of  it. 
If  left  in  the  hands  of  one  as  expert  as  Dr.  Ayer  to  work  out  the  method, 
it  might  be  developed  into  a  relatively  safe  procedure,  and  then  it  might  be 
useful   in  certain  classes  of  cases. 

In  answer  to  a  question  by  Dr.  Schwab  regarding  the  possible  surgical 
objections  to  this  method,  Dr.  Elsberg  said  that  Dr.  Ayer  could  answer  the 
question  better  than  he.  Dr.  Elsberg's  objection,  which  was  theoretical 
and  perhaps  entirely  wrong,  was  that  the  degree  of  distention  of  the  cisterna 
varied  according  to  the  patient  and  condition.  In  suboccipital  operations  he 
had  often  seen  the  cisterna  magna  distended  with  fluid  so  that  it  probably 
cou'd  be  punctured  with  safety,  but  in  many  instances,  the  cisterna  was  small — 
not  more  than  2  cm.  wide  and  from  025  to  0.5  cm.  in  depth.  In  such  a  small 
cistern,  he  had  wondered  how  great  the  danger  of  cistern  puncture  would  be. 

Dr.  Ernest  Sachs  of  St.  Louis  said  he  had  been  very  much  impressed  with 
the  careful  work  that  Dr.  Ayer  had  done  in  this  direction  and  unquestionably 
the  procedure  seemed  very  safe  in  his  hands.  Dr.  Sachs  said  he  had  always 
been  impressed  with  the  fact  that  whenever  he  exposed  the  medulla  there 
was  marked  movement  of  the  medulla  with  each  respiration.  It  was 
his  belief  that  the  basal  cisterna  was  there  so  that  the  medulla  would  have 
ample  room  to  move  back  and  forth  with  each  respiration.  It  seemed  to 
him  that  this  might  be  a  possible  source  of  danger. 
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Dr.  Sachs  asked  whether  Dr.  Ayer's  procedure  would  positively  prove  in 
which  cases  there  was  a  block  to  the  cerebral  spinal  circulation;  if  this  were 
possible,  the  cases  of  so-called  myelitis  which  had  no  block  would  not  need 
exploratory  operations,  and  this  would  be  of  inestimable  value  to  patients. 

In  last  year's  meeting  of  the  American  Neurological  Association  he  brought 
up  a  point  which  seemed  to  Dr.  Sachs  a  real  danger.  He  pointed  out  that  the 
circular  vein  which  runs  around  the  foramen  magnum  might  be  punctured  as 
it  sometimes  extended  below  the  foramen  magnum.  Dr.  Gushing  attacked  him 
rather  violently  and  said  this  vein  never  extended  below  the  foramen  magnum. 

Dr.  Sachs  had  one  case  in  the  past  year  of  a  child  with  a  cerebellar  tumor, 
in  which  this  circular  vein  was  enormously  enlarged  and  extended  up  about 
a  centimeter  above  the  foramen  magnum  and  also  below,  and  he  was  quite 
sure  that  in  this  particular  case  had  a  puncture  been  done,  the  sinus  (it  was  a 
sinus;  it  was  no  longer  a  vein)  would  unquestionably  have  been  hit  with  the 
needle. 

Dr.  Simon  P.  Kramer  of  Cincinnati  said  that  Dr.  Ayer's  work  on  puncture 
in  the  cistern  had  again  proved  that  lumbar  anesthesia  should  be  abandoned, 
and  that  there  should  be  no  intraspinal  medication  with  anything  in  the  nature 
of  a  neural  poison. 

So  far  as  the  danger  of  cistern  puncture  was  concerned,  he  agreed  with  Dr. 
Ayer,  that  there  was  no  more  danger  from  subarachnoid  punctures  than  from 
those  in  the  lumbar  region.  The  same  danger,  of  course,  existed  there.  Dr.  Ayer 
had  spoken  of  the  fact  that  puncture  should  not  be  performed  when  one 
suspected  an  intracranial  tumor.  In  all  other  cases  tlie  procedure  was  just  as 
safe  as  a  puncture  of  the  subarachnoid  space  in  any  other  part  of  its  course. 

Dr.  Charles  Elsberg  of  New  York,  apropos  of  Dr.  Kramer's  remarks, 
asked  whether  Dr.  Kramer  meant  to  say  that  a  puncture  in  the  lumbar  region 
below  the  lower  end  of  the  cord  and  between  nerve  roots  was  no  less  danger- 
ous than  a  puncture  anywhere  along  the  spinal  canal  where  there  was  cord, 
and  especially  high  up  where  the  medulla  was  situated.  He  asked  whether 
Dr.  Kramer  meant  that  there  was  no  more  danger  when  the  medulla  lay  in 
front  of  the  needle  than  when  there  were  only  nerve  roots. 

Dr.  Henry  A.  Cotton  of  Trenton,  N.  J.,  stated  that  during  the  past  year 
over  200  cisterna  punctures  had  been  performed  in  the  State  Hospital  at 
Trenton  without  any  ill  effects.  They  had  substituted  it  temporarily  for  the 
intracranial  treatment  in  paresis,  and  so  far  as  he  had  been  able  to  see 
there  was  less  reaction  from  a  cistern  puncture  than  from  a  lumbar  puncture; 
the  patients  really  preferred  it.  Those  who  were  intelligent  asked  for  a 
"neck  puncture"  as  they  called  it,  rather  than  a  lumbar  puncture.  It  is  a 
valuable  method,  and  in  time  it  will  be  a  great  improvement  over  the  lumbar 
method  of  treatment.  The  method  can  be  used  with  safety,  but  like  all 
technic  must  be  done  correctly.  There  was  no  danger  whatever,  as  far  as  he 
was  able  to  judge,  from  the  200  punctures  which  had  been  performed. 

Dr.  James  B.  Ayer  of  Boston,  in  closing,  said  that  he  realized  that  the 
question  of  safety  in  carrying  out  cistern  puncture  was  of  paramount  impor- 
tance. Unquestionably  the  procedure  was  potentially  dangerous,  but  if  a 
person  familiar  with  lumbar  puncture  proceeded  cautiously,  with  due  atten- 
tion to  detail  of  needle,  position  of  patient,  etc.,  he  believed  it  safe.  Even  if 
the  median  vein  of  which  Dr.  Sachs  spoke  were  present,  he  questioned  whether 
a  blunt  needle  would  perforate  it.  As  a  matter  of  fact  about  500  cistern 
punctures  had  been  performed  by  a  number  of  workers  so  far  without  serious 
trouble,  and  it  is  now  being  employed  at  the  Massachusetts  General  Hospital 
more  and  more  frequently,  not  as  a  substitute  for  lumbar  puncture,  but  where 
indicated,   usually   in   spinal   subarachnoid  block. 
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Concerning  the  movement  of  the  medulla  spoken  of  by  Dr.  Sachs,  he  said 
that  before  the  method  had  been  used  on  the  living,  several  cadavers  had 
been  examined.  Needles  were  placed  in  the  cisterna  and  brain  removed  above 
the  pons;  in  these  subjects  it  was  possible  to  flex,  extend  and  rotate  the  head 
without  causing  the  medulla  to  jam  backward  and  impinge  the  needle.  It 
would  be  expected  that  in  some  cases  of  brain  tumor  the  relations  might  be 
such  that  the  medulla  might  obliterate  the  cisterna  magna ;  these  cases  should 
be  studiously  avoided. 

As  for  the  suggestion  that  because  cistern-lumbar  puncture  does  not  render 
positive  findings  in  every  case  of  cord  tumor  it  is  therefore  worthless,  it  seemed 
to  him  no  argument  at  all.  That  it  usually  gave  information  of  value  very 
early  should  outweigh  the  fact  that  it  sometimes  failed. 

In  concluding.  Dr.  Ayer  emphasized  his  change  of  attitude  toward  cord 
tumor  cases  in  view  of  the  findings  of  subarachnoid  block.  Previously.,  in  his 
experience,  operation  was  seldom  undertaken  unless  a  diagnosis  was  almost 
certain.  Now  the  presence  of  subarachnoid  block  was  forced  on  the  examiner, 
at  times  long  before  a  diagnosis  of  cord  tumor  could  be  more  than  just  enter- 
tained as  a  possibility.  By  using  this  method  the  necessity  for  operation  has 
been  forced  on  the  mind  much  earlier,  and  in  a  number  of  patients  the  prog- 
nosis has   accordingly   been  much   brighter. 


OSSIFICATION     OF    THE     MENINGES 


CHARLES    A.     McKENDREE,     A.B.,     M.D. 
Associate   in    Neurology,    Columbia   Univer3ity 

AND 

HARRY     M.     IMBODEN,     M.D. 
Visiting  Physician  to  the  Roentgen-Ray  Department,  Presbyterian  Hospital 

Ni:W     YORK 

''Death  seems  to  be  the  only  object  of  hope  and  consolation  in  all 
such  deplorable  cases,  as  the  unhappy  patient  must  be  frequently  subject 
to  pains,  spasms,  and  occasional  dereliction  of  the  faculties,  both  of 
body  and  mind,  which  .  .  .  are  likely  to  terminate  ...  in 
palsy,  mania,  idiotism  or  other  maladies  more  grievous  than  death 
itself."  Such  was  the  comment  of  Dr.  J.  Smith  ^  in  a  letter,  written  in 
1780,  to  William  Hunter,  referring  to  ossification  of  the  meninges,  which 
he  had  discovered,  postmortem,  in  a  recent  case.  In  that  period  of 
medical  practice,  such  a  pathologic  finding  sufficed  to  explain  the  most 
grotesque  and  most  divergent  clinical  findings.  Paralyses,  chorea, 
epilepsy,  a  wide  range  of  psychotic  manifestations  and  feeble-minded- 
ness,  constitute  a  few  of  the  maladies  to  which  Dr.  Smith  referred. 
Many  case  reports  were  published  in  an  attempt  to  interpret  countless 
symptoms,  the  true  nature  of  which  the  medical  man  of  that  period 
could  not  otherwise  explain,  because  of  what  we  now  know  to  have 
been  insufficient  knowledge  of  anatomic  and  physiologic  relationship. 

Again,  the  accidental  discovery  of  bony  tumors,  plaques  and  exten- 
sive ossification  of  the  meninges  in  persons  who  had  certainly  died  of 
systemic  disease,  and  who  had  not  previously  manifested  cerebral 
symptoms,  led  to  widespread  discussion  of  the  subject. 

The  literature  shows  an  active  interest  on  the  part  of  medical  men, 
especially  during  the  first  half  of  the  nineteenth  century;  but  it  is 
most  probable  that  the  celebrated  lectures  of  Virchow,  insisting  on 
the  benign  character  of  these  pathologic  changes,  checked  the  impetus 
of  pseudoscientific  interpretation,  and,  as  a  result,  interest  lagged,  and 
reported  cases  since  1870  have  been  comparatively  few.  Whether  the 
percentage  of  occurrence  has  been  actually  less,  or  the  presence  of 
meningeal  ossification  has  been  observed  and  noted  as  unimportant  is 
a  matter  of  question.  The  fact  is  that  it  is  most  difficult  to  find  any 
mention  of  the  subject  in  our  leading  textbooks  on  neurology  and 

1.  Smith,  J.:  The  History  of  an  Extraordinary  Affection  of  the  Brain, 
Med.  Obs.  Soc.  Phys.,  London  6:180-185,  1784. 
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pathologic  anatomy.  Oppenheim  mentions  it  only  to  state  that  ossifi- 
cation is  common,  and  may  be  extensive,  even  to  the  point  of  enveloping 
the  brain,  but  that  it  has  no  clinical  significance. 

While  none  of  us  today  has  the  temerity  even  to  suggest  that  bony 
transformation  of  the  meninges  may  produce  the  cerebral  mischief 
mentioned,  we  are  impressed  with  the  possible  significance  of  this 
finding  in  certain  cases.  A  careful  study  of  the  literature  has  revealed 
most  remarkable  and  almost  unbelievable  osseous  changes.  While,  for 
the  most  part,  the  pathologic  reports  may  be  accepted  as  trustworthy, 
it  is  evident  that  the  conclusions  in  many  instances  were  incorrect. 
Frequently  such  findings  as  milky  exudates,  hemorrhagic  areas,  "pre- 
ternatural congestions,"  areas  of  softening,  free  blood  and  even  pus  in 
the  ventricles,  indicate  at  once  the  probability  that  the  ossified  areas 
were  only  coincidental  changes. 

But,  in  the  broader  aspect,  it  is  almost  certain  that  the  location, 
extent,  depth  and  other  characteristics  of  osteophytic  processes  described 
in  the  early  literature  would  present  to  us,  in  isolated  instances,  definite 
signs  of  intracranial  disturbance.  Today  we  are  quite  aware  of  the 
manifest  symptoms  that  may  arise  from  a  small  irritative  lesion  of 
the  cerebral  cortex  or  the  overlying  meninges,  especially  in  certain 
areas.  On  the  other  hand,  we  are  aware  that  extensive  infiltration  of 
the  brain  substance  may  occur  without  giving  rise  to  significant 
symptoms.  Hence  it  may  be  of  interest  to  summarize  briefly  the 
pathologic  changes  that  have  been  described  to  date,  in  the  earnest 
hope  that,  in  the  light  of  our  more  advanced  methods  of  examination 
and  interpretation,  their  occasional  clinical  importance  may  be  noted. 

The  falx  cerebri  easily  assumes  first  place  as  the  most  common 
site.  The  regions  of  the  dura  alongside  the  superior  longitudinal  sinus, 
and  the  tentorium  are  next  in  frequency  of  occurrence.  All  areas  of 
the  convexity,  however,  may  be  affected. 

The  dura  is  frequently  involved  alone,  or  may  be  the  seat  of  a 
process  which  involves  the  other  tunics  as  well.  Again,  ossification 
may  have  its  origin  in  the  pia-arachnoid,  leaving  the  dura  free. 

The  meninges  may  be  the  seat  of  isolated  plaques,  minute  and 
multiple,  or  of  clusters,  irregularly  placed  or  united  to  form  in  plates 
extending  anteroposteriorly  the  length  of  the  brain  and  laterally  over 
the  convexity  so  that  the  brain  is  practically  encased  in  a  bony  sheath. 

The  osseous  formations  may  be  pyramidal  in  shape  and  multiple, 
and  the  convolutions  are  seen  to  be  molded  exactly  to  the  opposing 
surfaces.  Solid  masses  of  bone,  the  size  of  a  hazelnut  and  larger, 
may  develop  from  the  inner  surface  of  the  pia-arachnoid  and  become 
embedded  in  the  cortical  substance  between  the  convolutions.  These 
have  been  invariably  associated  with  corresponding  changes  in  the 
meninges  overlying  them. 
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The  thickness  of  the  specimens  reported  varies  between  a  milHmeter 
to  a  centimeter,  perhaps  in  the  same  plaque.  The  outer  surfaces  are 
invariably  smooth  and  glistening,  while  the  inner  surfaces  are  always 
rough  and  jagged.  Stalactite  processes  are  common,  and  may  be  so 
pointed  that  the  outer  tunics  are  pierced  and  the  cortex  invaded  for 
a  considerable  distance.  This  is  a  peculiarly  significant  feature  from 
the  standpoint  of  symptomatology. 

The  meninges  involved  usually  manifest  a  congestion  of  the  vessels, 
and,  especially  in  those  cases  in  which  there  has  been  a  history  of 
trauma,  adhesions  are  frequently  observed. 

A  theoretical  discussion  of  the  relationship  of  calcification  to  ossifi- 
cation will  not  be  entered  into ;  nevertheless  it  is  well  to  note  that  many 
of  the  published  cases  have  demonstrated  true  bony  changes.  We 
know  that  areas  of  the  meninges  or  brain  substance  that  have  become 
calcified  through  the  medium  of  extravasated  blood  due  to  trauma  or 
from  any  other  cause  may  become  ossified.  We  know  that  in  the 
presence  of  osteoblasts  such  changes  may  take  place  in  other  parts  of 
the  body,  such  as  the  heart,  kidney,  pleura  and  eyeball.  Whether  such 
metaplasia  in  the  brain  and  its  coverings  is  made  more  readily  possible 
because  of  the  embryologic  functions  of  the  dura,  or  whether  through 
a  specific  action  on  connective  tissue  cells  calcium  leads  to  ossification, 
are  questions  apart  from  the  purpose  of  this  communication. 

Despite  the  absence  of  postmortem  confirmation,  the  following  case, 
representing  extensive  ossification  of  the  meninges,  with  certain  evi- 
dences of  focal  irritation  or  pressure,  is  worthy  of  report.  To  our 
knowledge,  it  embodies  the  first  attempt  to  study,  according  to  our 
present  day  methods,  the  clinical  mariifestations  of  such  a  pathologic 
process. 

REPORT     OF     A     CASE 

History. — Mrs.  X.,  aged  49,  married,  born  in  the  United  States,  a  housewife, 
came  under  observation  in  March,  1921,  through  the  courtesy  of  Dr.  Evan 
Evans.  She  complained  of  attacks  of  vomiting,  severe  headaches,  insomnia, 
languor,  and  lack  of  endurance.  These  symptoms  had  been  particularly 
prominent  for  nine  or  ten  years.  The  patient  believed  that  with  the  exception 
of  the  vomiting,  her  condition  had  become  gradually  worse. 

Her  mother  died  at  70,  having  had  trigeminal  neuralgia,  pernicious  anemia 
and  some  cardiac  disturbance.  Her  father  died  of  "rheumatism"  combined  with 
anxiety.  Two  brothers  were  well,  and  her  husband  and  two  children  were 
quite  well.  There  was  no  history  of  a  similar  affection  in  the  collateral 
branches.  As  a  child  the  patient  was  never  very  robust.  She  was  always 
considered  anemic,  and  between  the  ages  of  12  and  14  had  had  severe  "fainting 
spells"  but  no  convulsions.  She  had  had  all  of  the  usual  childhood  diseases, 
including  measles  in  a  particularly  serious  form.  Tonsillotomy  was  performed 
during  adolescence.  Menses  appeared  at  the  age  of  13  and  had  always  been 
regular,    rather    profuse    and    painful.      An    attempted    curettage    and    cervical 
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repair  failed  twenty-five  years  ago  because  the  pulse  became  so  weak  under  the 
anesthetic  that  the  surgeon  could  not  continue  the  operation.  There  was  a 
vague  possibility  that  a  miscarriage  occurred  twenty-three  years  ago. 

Present  Illness. — Since  her  pregnancies  the  patient  had  not  been  as  well  as 
formerly,  but  during  the  past  ten  years  especially  she  had  suffered  severely 
with  the  symptoms  enumerated.  The  care  of  her  mother  who  died  eight  years 
ago  had  involved  a  great  deal  of  anxiety  and  responsibility. 

The  vomiting  spells  first  occurred  about  nine  years  ago  at  a  time  when  the 
patient  was  acutely  anxious  concerning  her  son's  health.  Since  that  time  they 
had  been  fairly  constantly  present,  sometimes  occurring  every  day  for  perhaps 
two  weeks,  with  free  intervals  of  several  weeks  occasionally.  Three  months 
had  been  the  longest  interval  during  which  she  had  not  vomited.  Nausea 
usually  preceded  the  attacks.  They  occurred  during  sleep  as  well  as  at  any  time 
of  day.  They  bore  no  relation  to  the  taking  of  fooQ.  They  were  occasionally 
so  severe  and  prolonged  that  the  patient  fell  asleep  from  sheer  exhaustion. 
Walking  and  exercise  in  general  had  repeatedly  increased  the  frequency  of 
her  attacks.    Excitement  had  never  precipitated  them. 

The  headaches  described  as  neuralgic  in  type,  usually  but  not  always  unilateral, 
had  persisted  for  years.  There  was  no  periodicity  in  their  appearance,  but  they 
were  always  present  at  the  menstrual  periods  as  well  as  at  other  times.  The 
usual  location  was  frontal,  W\i\\  dull  aching  and  drawing  pain  sometimes  referred 
to  the  face  and  throat.  Excitement  had  frequently  precipitated  and  intensified 
them.  The  patient  also  described  "sick  headaches"  associated  with  vomiting 
which  she  characterized  as  quite  different  from  the  neuralgic  type. 

Insomnia  had  existed  during  the  same  period  of  years.  Five  hours  was 
the  average  amount  of  sleep  obtained.  The  lack  of  endurance  and  languor  had 
been  most  troublesome  and  had  led  to  very  much  circumscribed  activities.  They 
have  never  yielded  to  the  effects  of  tonic  stimulation. 

The  general  physiologic  status  was  good.  The  bowels  were  regular.  There 
was  frequency  of  micturition  but  never  incontinence.  Digestion,  excluding  the 
vomiting  attacks,  was  normal.  There  had  been  no  especial  change  in  weight 
during  the  past  ten  years. 

Examination. — Abnormal  Attitudes  and  Deformities :  There  were  no  abnormal 
attitudes.  There  were  no  deformities,  except  a  webbing  of  the  second  and  third 
toes  of  each  foot. 

Gait :  This  was  normal  in  all  its  phases.    Associated  movements  were  normal. 

Coordination :  Equilibratory :  Standing  with  feet  together  was  done  well 
with  eyes  open  and  closed.   The  patient  stood  on  one  foot  poorly,  right  and  left. 

Nonequilibratory :  Finger  to  nose  tests  were  done  well,  right  and  left,  with 
eyes  open  and  closed.  Finger  to  finger,  and  each  finger  to  thumb  tests  were 
normally  performed.  Heel  to  knee  tests  were  normal.  There  was  no  real 
adiodokokinesis,  but  the  movements  of  the  left  upper  extremity  were  awkward 
compared  with  those  of  the  right.    There  was  no  dysmetria. 

Skilled  Acts :  There  was  no  apraxia.  Handwriting  was  normal.  Speech  was 
entirely  normal. 

Abnormal  Involuntary  Movements:  There  was  slight  digital  tremor  on  each 
side,  greater  on  the  left  than  on  the  right.  There  were  no  twitchings,  choreiform 
movements  or  other  subnormalities. 
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Reflex  KS  * 

Deep  t  Right  Left 

Pectoral    2  4-  2 

Biceps    3+  2 

Triceps    3+  2 

Radial    3+  2 

Ulnar   2  2 

Wrist   2  2 

Suprapatellar    2  2 

Patellar   2  2 

Achilles    2  2 

Ankle    clonus 0  0 

Superficial 

Ciliospinal     

Supra-umbilical     

Supra-pubic    

Upper  lateral  abdominal  

Lower  lateral  abdominal   

Plantar  flexion   

Babinski    0  0 

Fanning    0  0 

Chaddock    0  0 

Oppenheim    0  0 

Gordon    0  0 

Schafer    0  0 

*0 — absent.     1 — present.     2 — active.     3 — very  active. 

t  The  deep  reflexes  have  been  repeatedly  examined  on  several  occasions, 
and  the  same  inequality  has  been  definitely  and  invariably  found. 

Muscle  Strength :  In  all  muscle  groups  muscle  strength  was  much  below 
the  average  normal.  There  was,  however,  no  disparity  between  the  two  sides 
that  could  be  determined.  The  weakness  was  noticed  particularly  in  the  fingers, 
wrist  and  forearm  muscles,  especially  in  opposed  flexion  and  extension. 

Muscle  Status :  Volume  and  contour  were  normal.  There  was  no  atrophy 
or  hypertrophy.  The  consistency  was  soft  and  flabby.  The  tone  was  normal. 
There  was  no  perceptible  myotatic  irritability  or  myoidema.  Electrical  tests 
were  not  made. 

Abnormal  Associated  Movements :  There  was  a  definite  Hoffmann  sign  on  the 
left  constantly.    It  was  obtained  on  the  right  at  times 

General  Sensory  Examination :  Touch :  Acuity,  localization  and  discrim- 
ination were  normal  throughout.  Pain :  Superficial  and  deep  pain  were  normal. 
Temperature:  Moderate  degrees  of  heat  and  cold  were  accurately  determined. 
Vibration :  Vibratory  sensation  was  normal  in  the  upper  and  lower  extremities. 
Muscle-tendon :  The  sensibility  was  normal  in  the  toes,  fingers,  forearms  and 
arms. 

Stereognosis :    The  size  and  form  of  objects  were  correctly  noted. 

Cranial  Nerves :  Optic,  Oculomoter,  Trochlear  and  Abducens  Nerves  and 
Optic   Apparatus :   Visual   acuity   was   not   tested.     The   fields   were   normal   to 
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rough  tests.  The  fundi  were  normal ;  the  pupils  were  equal,  regular,  central 
and  moderately  dilated.  They  responded  briskly  to  light  and  convergence. 
There  was  no  strabismus,  no  ptosis,  no  nystagmus,  no  exophthalmus  or 
enophthalmus. 

Acoustic  and  Ear:  Acuity  of  hearing  was  normal  for  a  watch  tick.  Ar 
conduction  was  better  than  bone  conduction  on  both  sides.  The  Rinne  test 
was  normal. 


Fig.  2. — Case  not  accessible  to  clinical  study  showing  similar  osseous  chan>;es. 
Areas  of  meningeal  density  which  are  probably  due  to  ossification. 

Trigeminus  and  Mouth:  The  motor  fifth  nerve  was  normal.  The  corneal 
reflex  was  brisk  on  each  side.  There  were  no  abnormalities  of  the  mouth 
or  of  the  teeth  worthy  of  note. 

Facial  Nerve  and  Face:  In  conversation  there  was  a  marked  weakness  of 
the  lower  two  thirds  of  the  left  side  of  the  face.  In  smiling  this  weakness 
was  still  apparent.  In  forced  movements,  however,  such  as  showing  the  teeth, 
and  in  hearty  laughter  the  weakness  was  no  longer  manifested. 
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Articulation  of  the  labials  was  normal.  Associated  movements  of  the  face, 
ejes  and  head  were  normal. 

Glossopharj-ngeiis,  Vagus  Xerves.  Pharynx  and  Larynx :  Taste  was  not 
examined,  but  was  probably  normal.  The  uvula  was  normal  in  position  and  rose 
in  midline  to  phonation.  Palatal  and  pharyngeal  reflexes  were  normal.  Phonation 
and  swallowing  were  normal. 

Spinal  Accessory  Xerve :  Xo  abnormality  in  the  function  of  the  trapezii  or 
sterno-cleido-mastoids  could  be  elicited. 

Hypoglossal  X'erve  and  Tongue :  The  tongue  protruded  in  the  midline ;  it 
moved  well  in  all  directions  and  presented  no  trophic  disturbances. 

Mental  Status :  The  patient  was  of  an  extremely  intelligent  type.  She  was 
alert,  of  a  genial  disposition  and  decidedly  not  introspective.  Her  mental  life 
was   one   filled   with  detailed   care   and   management   of   her    family   and   home 


Fig.  3. — Distribution  of  these  ossifications  through  the   frontal  areas. 


affairs.  She  was  not  irritable,  in  the  ordinary  sense,  although  the  usual 
disturbances  of  a  large  household  were  frequently  a  source  of  annoyance  which 
she  did  not  express  externally.  There  was  no  emotional  instability.  In  fact, 
the  patient's  husband  considered  her  especially  well  balanced.  Attention  and 
memory  were  not  defective.  There  were  no  phobias,  compulsions,  hallucinations 
or  delusions. 

Cranial  Morphology :  The  skull  was  normal  to  palpation.  There  had  been 
no  noticeable  increase  in  size. 

Systemic  Examination :  Tegumentary :  Her  hair  was  normal  in  color,  amount, 
texture  and  distribution.  There  was  no  pigmentation  of  the  skin  or  vasomotor 
disturbances  of  any  kind.  Adipose  tissue  was  rather  excessive,  but  evenly 
distributed. 
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Glandular :  The  thyroid  gland  was  normal.  The  tonsils  were  small  and 
almost  invisible.     There  was  no  palpable  adenopathy. 

Cardiovascular :  The  heart  was  normal.  Systolic  pressure  was  130.  The 
pulse  rate  was  variable,  averaging  80. 

Respiratory :  The  lungs  were  normal. 

Gastro-Intestinal :  The  liver  and  spleen  were  not  palpable.  Palpation  and 
percussion  was  otherwise  normal.     (See  roentgen-ray  report.) 

Genito-Urinary :  The  patient  had  a  rather  excessive  leukorrhea,  but  no 
pelvic  signs  or  symptoms.  As  stated  in  the  foregoing,  micturition  was  some- 
times urgent. 


Fig.  4. — Section  of  osteophyte  of  the  falx  cerebri.    Specimen   submitted  by 
the  courtesy  of  Dr.  J.  H.  Larkin,  pathologic  department.  City  Hospital. 


Laboratory  Examination. — Urine  Analysis :  The  findings  were :  appearance, 
very  turbid;  color,  pale  amber;  reaction,  acid;  specific  gravity,  1.028;  albumin, 
trace ;  sugar,  absent ;  acetone,  absent ;  diacetic  acid,  absent ;  indican,  normal ; 
urea,  2.4  per  cent. ;  bile  pigments,  absent ;  blood  pigments,  absent. 

Microscopic  Examination :  The  examination  revealed :  casts,  none ; 
cylindroids,  none ;  mucus,  a  few  threads ;  amorphous,  few  urates ;  crystals, 
none ;  pus,  a  few  cells ;  red  blood  cells,  none ;  bacteria,  numerous  motile 
bacilli   (contamination)  ;  epithelia,  few  squamous  cells. 
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Blood  Wassermann  Reaction :  The  extracts  used  were  crude  alcoholic  and 
cholesterinized.    The  result  was  negative. 

Blood  Chemistry :  The  following  determinations  were  made  in  100  c.c.  of 
blood :  uric  acid,  3.2  mg. ;  urea  nitrogen,  18  mg. ;  urea,  39.5  mg. ;  creatinin,  2.6 
mg. ;  sugar,  125  mg.  or  0.125  per  cent.  The  examination  showed  slight 
nitrogenous  retention  and  hyperglycemia. 


Fig.  5. — Osteophytes  of  the  dura,  near  superior  longitudinal  sinus.  Note 
jagged  contour  of  internal  surfaces.  Microscopic  examination  revealed  true 
bone.  Specimen  submitted  by  courtesy  of  Dr.  Douglas  Symmers,  Director  of 
Laboratories,  Bellevue  Hospital. 


Complete  Blood  Count:  The  blood  count  revealed:  erythrocytes,  4,200,000 
per  cubic  millimeter ;  leukocytes,  6,000  per  cubic  millimeter ;  hemoglobin,  76 
per  cent. ;  color  index,  0.9  per  cent.  Differential  Leukocyte  Count :  polymor- 
phonuclear neutrophils,  59  per  cent. ;  small  lymphocytes,  38  per  cent. ;  large 
lymphocytes,  0;  large  mononuclear  leukocytes,  0;  transitional  leukocytes,  1  per 
cent. ;  eosinophils,  2  per  cent. ;  basophils,  0. 
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The  examination  revealed  a  moderate  diminution  in  the  percentage  of 
hemoglobin  and  in  the  number  of  red  corpuscles,  with  a  fair  number  of  leuko- 
cytes and  practically  a  normal  diflferential  count. 

The  red  corpuscles  were  quite  uniform  in  size  and  shape. 

Gastro-Intestinal  Serial  Roentgen-Ray  Taken  1913;  Roentgenograms  showed 
residue  after  six  hours.  The  pylorus  was  apparently  filled  out  properly.  The 
cecum  was  rather  low,  the  stomach  high. 

Skull :  Roentgen-ray  examination  of  the  skull  showed  it  to  be  of  normal 
size  with  a  slight  increase  in  its  thickness  and  density.  The  outer  surface 
seemed  to  be  quite  normal,  but  the  inner  surface  of  the  frontal  and  parietal 
egions  was  definitely  roughened.  Stereoscopic  plates  as  well  as  the  anterior 
ones  showed  that  this  was  not  confined  to  the  longitudinal  sinus  but  was 
distributed  over  the  entire  frontal  bone  and  over  an  irregular  area  in  the 
parietal.  The  stereoscope  would  further  indicate  that  these  processes  were 
of  about  the  same  density  as  the  bone  and  that  they  projected  into  the  cavity. 
The  sella  was  not  disturbed,  and  there  were  no  indications  of  increased 
intracranial   pressure. 

Summary  of  Essential  Findings. — These  were:  history  of  headaches  over  a 
period  of  nine  years;  vomiting,  occurring  at  any  time  of  night  or  day  at 
irregular  intervals,  aggravated  by  exercise ;  pathologically  increased  deep 
reflexes  of  the  right  upper  extremity  and  bilateral  Hoflfmann's  sign;  facial 
weakness  of  the  central  type  on  the  left;  roentgenogram  of  the  skull  revealed 
extensive  ossification  of  the  meninges. 

In  a  careful  and  prolonged  study  of  the  patient  we  have  been  con- 
vinced that  the  signs  and  symptoms  described  in  the  foregoing  are 
due  directly  to  the  pathologic  condition  of  the  meninges.  All  other 
abnormal  changes  in  the  skull  that  might  simulate  meningeal  ossification, 
including  syphilis,  carcinoma,  tuberculosis  and  Paget's  disease  have  been 
easily  eliminated. 

While  our  belief  that  meningeal  ossification  can  be  diagnosed  during 
life  has  not  yet  been  substantiated  by  postmortem  confirmation  in  this 
case,  it  is  our  conviction  that  careful  investigation  in  this  direction  will 
prove  ultimately  the  occasional  clinical  importance  of  this  phenonienon. 
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DISCUSSION 

Dr.  Beverley  R.  Tucker  of  Richmond  said  that  he  thought  this  presen- 
tation was  of  great  interest,  and  he  briefly  reported  a  case  of  ossification  of 
the  spinal  meninges. 

About  four  years  ago  he  had  seen  the  patient  and  made  a  diagnosis  of 
spinal  tumor,  although  the  central  level  was  quite  indefinite.  Her  pain,  how- 
ever, was  severe  and  radiated  around  her  body.  She  had  a  spastic  paraplegia 
which  seemed  to  be  progressive.  Her  symptoms  dated  back  for  about  a  year. 
A  radiograph  of  the  whole  spinal  region  failed  to  show  anything  unusual. 
Dr.  Tucker  supposed  that  it  was  possibly  harder  to  pick  up  plaques  of  this 
kind  on  the  cord  meninges  than  it  was  on  the  brain.  Dr.  Stuart  McGuire  of 
Richmond  operated  on  the  patient,  and,  much  to  their  surprise,  found  ossified 
plaques — some  of  them  separate  and  some  overlapping.  They  were  a  little 
larger  than  the  little  finger  nail ;  however,  some  were  larger  and  some  were 
smaller.  They  exposed  an  area  of  about  three  and  a  half  vertebrae,  and 
although  ten  of  these  plaques  were  removed,  they  felt  that  they  had  not  removed 
all  of  them.  The  case  was  closed  up  and  the  patient  had  been  under  his  obser- 
vation ever  since.  He  thought  the  interesting  part  of  it  was  that  the  spastic 
paraplegia  had  progressed  and  seemed  to  have  extended  up  the  cord.  The 
spinal  cord  in  the  region  of  most  of  the  plaques  had  dwindled  to  about  half 
of  its  size,  showing  atrophy;  it  took  on  a  conelike  shape.  The  specimens  of 
these  plaques  were  sent  to  the  laboratory  and  were  reported  as  cartilage 
or  bone. 
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It  had  been  about  four  years  since  the  operation  and  one  arm  was  con- 
siderably involved  by  pain  and  some  disturbance  of  motion,  and  the  other  arm 
was  slightly  involved.  This  woman  had  never  shown  any  cerebral  symptoms, 
as  far  as  they  could  elicit.  He  had  hesitated  to  advise  operation  but  had  a 
surgeon  examine  her  with  a  view  to  the  possibility  of  another  operation  to 
remove  more  of  these  plaques,  but  the  prognosis  seemed  so  uncertain  that 
nothing  had  been  done. 

Dr.  Ernest  S.\chs  of  St.  Louis  said  that  these  ossifications  were  particu- 
larly interesting  to  him  because  of  the  great  difficulty  of  differentiating  endo- 
thelioma, which  are  known  not  infrequently  to  come  from  the  dura  and  which 
not  infrequently  present  a  picture  similar  to  those  which  are  seen  with  ossifi- 
cation, and  he  would  be  very  much  interested  to  know  whether  Dr.  McKendree 
could  throw  some  light  on  how  to  differentiate  these  ossifications  from  ossified 
endothelioma. 

He  had  operated  on  two  patients,  in  both  of  whom  he  and  Dr.  Moore,  the 
otologist,  believed  that  there  was  more  of  a  tumor  than  the  calcification  in 
the  dura. 

Dr.  Ch.arles  A.  Elsberg  of  New  York  said  that  the  Association  ought  to 
be  much  indebted  to  Dr.  McKendree  for  having  brought  forward  this  inter- 
esting subject.  He  had  been  interested  and  often  much  worried  because  he 
had  seen  so  many  ossifications  and  calcifications  in  the  meninges  and  had  not 
understood  their  significance.  He  had  asked  himself  whether  they  could 
give  rise  to  symptoms. 

In  many  instances  of  degenerative  disease  of  the  central  nervous  system, 
and  especially  in  atrophic  spinal  cords,  these  calcified  plaques  often  exist  in 
large  numbers.  There  may  or  may  not  be  a  history  or  the  evidence  of  trauma. 
The  question  was  whether  these  calcifications  were  not  entirely  secondary  to 
the  disease  of  the  nervous  system  and  whether  they  could  give  rise  to  symp- 
toms or  influence  the  changes  in  the  diseased  nerve  tissue. 

Dr.  Charles  A.  McKendree  of  New  York,  in  closing,  said  that  in  reading 
the  literature  of  the  subject,  he  had  found  ossified  and  calcified  plaques  of  the 
spinal  meninges  mentioned  frequently.  Also,  in  the  lower  animals,  especially 
the  dog.  progressive  spinal  paralysis  attributed  to  ossification  of  the  dura  and 
pia-arachnoid  had  been  reported  by  French  veterinarian  schools. 

In  discussing  the  matter  with  several  prominent  pathologists  he  had  learned 
that  they  were  commonly  encountering  ossified  areas  in  the  spinal  membranes, 
but  that  these  lesions  were  not  very  extensive  and  did  not  have  the  character- 
istics of  depth  and  penetration  that  the  cerebral  plaques  had.  Therefore,  he 
would  be  surprised,  in  general,  to  find  that  they  could  be  as  significant  in 
man  as  the  cerebral  ossifications. 

With  reference  to  Dr.  Sachs'  question  as  to  endotheliomas,  he  would  say 
that  in  the  case  reported  there  were  none  of  the  usual  signs  of  increased  intra- 
cranial pressure.  The  symptoms  had  endured  for  at  least  ten  years,  and  the 
findings  could  not  justify  the  diagnosis  of  cerebral  neoplasm. 
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It  is  admitted  that  specific  diseases,  such  as  heart  disorders,  tuber- 
culosis and  chronic  interstitial  nephritis,  bring  in  their  wake  a  series  of 
well-defined  and  acknowledged  mental  symptoms,  but  it  is  yet  to  be 
generally  accepted  that  arrested  development  in  the  intestines  is  a  factor 
in  retardation  and  the  mental  abnormalities  of  children,  and  that  it  is  a 
causative  factor  in  the  mental  disorders  of  adults. 

Mental  hygiene  is  taken  by  many  of  those  who  deal  with  its  prob- 
lems to  refer  solely  to  manifestations  from  the  angle  of  abnormal  social 
reactions.  They  accordingly  set  about  bettering  conditions  by  .mental 
cures  or  by  social  adjustments.  After  two  years'  experience  in  a 
community  clinic  for  psychopathic  work,  it  appears  to  us  that  the  per- 
centage of  cases  in  which  the  problem  is  so  purely  mental  or  social  that 
it  can  be  constructively  altered  by  the  psychanalytic  method  or  by 
social  adjustment  is  very  small.  It  is  true  that  all  nervous  and  mental 
patients  present  to  the  public  that  phase  of  their  malady  which  is  a 
social  service  problem.  The  patients  who  come  to  a  mental  clinic  are 
suffering  from  disorders  which  bring  about  a  faulty  social  adjustment. 
Some  are  out  of  work,  some  are  worn  out  from  overwork,  some  lack 
common  sense,  some  are  feebleminded,  some  are  neurotic,  some  are 
moral  delinquents  and  some  are  instigators  or  victims  of  crime.  This 
is  the  result  of  faulty  relation  between  body  and  mind,  and  when  the 
condition  has  become  chronic  little  can  be  done.  But  in  children  who 
in  physical  degeneration  are  the  prototypes  of  the  chronic  adult  cases, 
we  can,  in  many  instances,  correct  the  physical  disorders  accompanying 
the  mental  manifestations,  and  the  latter  will  then  disappear. 

In  addition  to  social  eccentricities,  there  are  certain  external  stigmas, 
such  as  outstanding  ears,  high  palatal  arches,  or  other  well-known 
physical  peculiarities  more  or  less  associated  with  the  neurotic  or  men- 
tally deficient  person.  These  stigmas  do  not  accurately  indicate  the 
condition,  nor  do  they  suggest  any  point  of  attack  for  improvement. 
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The  truly  significant  stigmas  from  the  standpoint  of  helpful  therapy 
we  have  found  to  be  internal. 

CLASSIFICATION     OF     PATIENTS 

The  Farmington  Clinic  classifies  its  patients  not  only  by  the  usual 
mental  and  psychologic  tests,  which  are  of  value,  but  also  by  the  records 
of  the  fluoroscope.  Among  adults  with  mental  disorders,  there  have 
been  observed  three  distinct  types  of  colonic  deformity:  the  V-colon; 
the  colon  with  dilated  cecum  and  marked  cecal  stasis,  accompanied  by 
a  spastic  transverse  colon  ;  and  general  ptosis  with  stasis.  In  each  of 
these,  we  have  found  prototypes  in  children.  Insanity  in  adults  car 
often  be  cured  by  treating  these  intestinal  conditions,  and  children 
exhibiting  mental  or  nervous  symptoms,  who  by  the  use  of  the  roentgen 
ray  show  these  internal  derangements,  can  often  be  brought  to  normal 
by  gastro-enterologic  treatment. 

We  find  in  these  children  precisely  the  same  conditions  as  in 
adults.  As  early  as  the  fifth  year,  we  find  ptosis  which  is  not  postural 
but  developmental  (Fig.  1).  We  find  atonic  stomachs  down  in  the 
pelvis  often  associated  with  ptosis  of  the  large  and  small  intestines, 
all  in  the  pelvis  (Fig.  2)  ;  children  with  large  angulated  V-colons 
(Fig.  3)  ;  children  wnth  spastic  constriction  of  the  transverse  colon, 
with  resulting  dilation  of  the  cecum,  and  cecums  holding  residual  masses 
for  forty-eight  hours,  even  when  there  have  been  two  bowel  movements 
a  day,  indicating  true  stasis. 

In  his  recent  book  "Human  Behavior,"  Dr.  Stewart  Paton  says, 
*'In  infants  and  young  children  there  are  often  definite  disorders  of 
digestion,  which  are  not  the  cause  but  the  product  of  inferiority. 
Emotional  disorders  are  among  the  commonest  signs  of  physical 
inferiority." 

PHYSICAL     STUDY     AND     TREATMENT 

Whether  the  cause  or  the  product  of  inferiority,  these  "disorders 
of  digestion"  can  be  so  treated  that  not  only  their  manifestations 
in  the  emotional  states  cease  but  the  physical  inferiority  itself  is 
amended  also.  The  atonic  stomach  takes  its  proper  position,  the  normal 
visceral  relations  are  assumed  and  the  nervous  and  mental  symptoms 
disappear.  If  the  first  evidence  of  organ  inferiority  in  a  young  child 
is  indigestion,  the  place  to  begin  to  assist  a  normal  growth  development 
is  the  digestive  tube,  and  the  fluoroscope  will  show  the  weak  point. 
The  time  to  begin  is  at  once,  not  waiting  until  the  emotional  exhibi- 
tions point  to  disturbance  in  the  cortex.  The  cases  cited  hereafter  show 
by  the  roentgen  ray  definite  stigmas  of  degeneration  in  the  digestive 
tube.     The  degeneration  may  be  caused  by  organ   inferiority  or  the 
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inferiority  may  be  caused  by  degeneration  due  to  improper  feeding  from 
early  infancy. 

The  approach  to  the  physical  study  of  patients  at  the  Farmington 
Clinic  is  by  the  following  avenues : 

1.  Morphology:    The  disease  a  particular  body  form  is  prone  to. 

2.  Chemistry :    The  toxic  products  in  blood,  urine  and  stool. 


Fig.     1    (Case     1). — Tendency    to    ptosis    at    5    years;     diagnosis,     mental 
retardation. 

3.  Physiology :     The    alterations    in    blood    pressure,    heart,    muscle  "action, 
peristalsis,  skin  secretion. 

4.  Fluoroscope :    Arrested  intestinal  development,  stasis. 

5.  Protoscope:    Infection  and  disorder  in  circulation  in  mucous  membrane 
of  bowel. 

6.  Intestinal    Flora :    Predominance    of    type   of    bacteria    and    products    of 
digestion. 
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The  effort  is  to  establish  the  interrelation  of  the  cerebral  cortex  with 
the  sympathetic  nervous  system,  the  internal  secretions  and  the  diges- 
tive tube. 

In  the  cases  with  anomalies  of  the  colon,  there  is  often  a  subinfec- 
tion  in  the  mucous  membrane ;  but  we  find  that  there  can  be  marked 
stasis  without  subinfection.  There  can  be  a  bowel  movement  every 
day,  and  yet  daily  fluoroscopic  observation  will  reveal  that  these  move- 
ments are  from  twenty- four  to  seventy-two  hours  behind  time.  Neither 
constipation  nor  daily  movement  is  indicative  of  the  true  condition  of 
the  colon.  The  character  of  the  intestinal  flora  is  significant  and  calls 
for  study  by  various  bacteriologic  tests. 

A  case  in  point  is  that  of  Dan,  aged  7  years,  without  ptosis  or  stasis,  but 
with  absence  of  colon  bacilli,  and  an  overwhelming  number  of  gram-positive 
organisms  and  a  high  degree  of  acid  secretion  of  the  saliva.  His  mental 
condition  was  markedly  subnormal,  and  he  was  given  to  frequent  uncontrollable 
screaming  fits  and  to  prolonged  giggling  spells.  The  emotional  symptoms 
disappeared  after  three  months,  following  the  reduction  of  the  acidity  and  the 
implanting  of  cultures  of  colon  bacilli  in  the  bowel,  normal  bacterial  propor- 
tions thus  being  produced.  The  mental  condition  showed  marked  improvement 
so  that  he  is  now  having  lessons  suitable  for  his  age  and  is  well  on  the  way 
to  normal  childhood. 

OTHER     FACTORS 

There  are  other  important  underlying  factors,  such  as  lime 
deficiency,  pancreatic  infantilism,  and  dystrophies  of  the  endocrine 
glands,  the  thyroid  and  pituitary  being  most  frequently  affected.  These 
conditions  are  known  in  all  well-equipped  clinics,  as  are  also  the  con- 
ditions in  which  poor  circulation  and  respiration  are  responsible  for 
dulness  and  retardation,  and  the  group  in  which  adenoids  and  tonsils 
play  a  large  part.  We  do  not  believe  that  all  forms  of  pathologic 
mental  disorder  can  be  assigned  to  these  various  groups,  but  we  offer 
this  paper  and  the  cases  which  follow  as  the  beginning  of  a  study  of 
the  internal  stigmas  of  degeneration;  and  we  emphasize  the  types  of 
physiologic  factors  that  can  be  recognized  and  related  to  mental  abnor- 
mality, especially  stressing  the  gastro-enterologic  study. 

REPORT     OF     CASES 

Case  1. — The  patient,  a  bo3%  with  a  diagnosis  of  mental  retardation,  showed 
a  tendency  to  ptosis  at  5  years  of  age.  He  was  nervous,  difficult  to  manage  and 
inattentive;  backward,  but  not  feebleminded.  Roentgen-ray  examination 
revealed  that  most  of  the  large  intestine  was  below  the  Crest  of  the  ileum. 

Case  2. — A  girl,  aged  \\  years,  with  a  diagnosis  of  mental  instability  and 
marked  retardation,  who  w-as  barely  able  to  do  second-grade  work  in  school, 
gave  a  history  of  constipation  in  infancy.  She  did  not  walk  until  3  years  of 
age,  and  she  was  very  slow  in  talking  and  in  cutting  her  teeth.  Her  conduct 
in  school  was  marked  by  uncontrollable  outbreaks  of  explosive  wrath.     There 
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was  a  tuberculous  heredity  from  botli  parents.  During  the  pregnancy,  the 
mother  suffered  from  rheumatism  and  exhaustion. 

Examination  revealed  abnormal  reflexes,  wet  hands,  poor  circulation,  and 
faulty  coordination,  resulting  in  an  awkward  gait.  Fluoroscopic  examination 
of  the  intestinal  tract  revealed  ptosis  with  spasticity.  The  stomach  was  lov/ 
in  the  abdominal  cavity,  the  lower  curve  being  within  4  inches  (10  cm.)  of 
the  symphysis.  The  patient  could  not  raise  either  the  colon  or  stomach  at 
will,  but  the  whole  colon  was  free  and  easily  movable  by  abdominal  pressure. 

An  abdominal  belt  was  fitted  and  gastro-enterologic  treatment  was  instituted. 
The  physical   health   improved   to  a  surprising  extent;    the   nerves   were   mo'-e 


Fig.  2  (Case  2). — General  ptosis  and  stasis,  and  atonic  low  stomach ;  diag- 
nosis, mental  instability  and   marked  retardation. 


stable;  the  outbreaks  of  extreme  excitability  seldom  occurred,  and  were  easily 
controlled.     The  patient  has  caught  up  with  her  class  in  school. 

Case  3. — A  boy,  aged  ZVs  years,  with  a  diagnosis  of  dull,  retarded  psycho- 
motor activity,  had  made  no  progress  in  school  for  eighteen  months.  His 
manner  was  entirely  unresponsive,  repeated  stimulation  being  necessary  in  order 
to  gain  any  reaction  from  him.  There  had  been  a  period  of  constipation  and 
vomiting  between  the  third  and  fifth  years  of  age ;  but  the  boy  was  at  this  time 
well-nourished  and  strong,  and  had  a  good  appetite.  The  bowels  moved  daily 
without  medicine. 
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Fluoroscopic  examination  revealed  a  V  ptosis  of  the  hepatic  flexure,  and 
a  colon  with  general  stasis.  The  patient  was  much  improved  by  medical 
treatment.  Improving  the  tone  of  the  abdominal  muscles  helped  to  overcome 
the  deformity  in  the  colon.  The  stasis  usually  seen  back  of  the  loop  is  not 
shown   in  the  accompanying  roentgenogram. 


Fig.  3   (Case  3). — V-colon ;   diagnosis,  dull,   retarded  psychomotor  activity. 

We  believe  that  the  malformation  of  the  colon  in  this  case  is  an 
internal  stigma  of  degeneration.  Without  fluoroscopic  examination,  it 
is  not  demonstrable.    The  loop  retards  the  movement  and  creates  stasis. 

Cask  4. — A  boy,  aged  16  years,  with  a  diagnosis  of  arrested  mental  develop- 
ment, tall  for  his  years,  and  16  pounds  (7.2  kg.)  under  weight,  had  an  infantile 
body,  very  small  testicles  and  wide  hips,  and  the  ends  of  the  long  bones  were 
very  much  enlarged.  There  was  throat  and  nasal  obstruction  and  a  marked 
constriction  of  the  chest.  His  school  record  showed  retardation  at  fifth-year 
level.     He  always  played  with  younger  children. 
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Fluoroscopic  examination  revealed  many  points  of  degeneration,  anomalies 
in  the  bony  frame,  a  small  heart,  and  a  general  ptosis  of  the  colon. 

In  a  case  of  this  sort,  the  ptosis  is  probably  only  a  part  of  the  whole 
degeneration  process.  There  was  no  stasis  and  only  a  modicum  of 
benefit  could  be  expected  from  any  treatment.  The  case  is  presented  in 
order  that  it  may  be  compared  with  the  others  cited.     Here  is  definite 


Fig.  4  (Case  4).— General  ptosis  of  the  colon;  diagnosis,  arrested  mental 
development. 

disorder,  the  product  of  inferiority,  whereas,  in  a  great  number  of  our 
cases,  the  conditions  are  functional  and  the  child  is  not  so  definitely 
degenerative. 

Case  5. — A  boy,  aged  16  years,  with  a  diagnosis  of  beginning  dementia 
praecox,  had  always  been  secretive  and  lonely,  but  had  showed  no  mental 
peculiarity.  He  finished  one  year  of  high  school  with  average  marks.  Since 
leaving  school,  a  year  previously,  he  had  not  worked  steadily  at  anything. 
Six  months  before  he  came  under  observation,  he  began  to  refuse  to  go  out, 
sat  idle  around  the  house  all  day,  grew  increasingly  impudent  and  irritable, 
and   developed  the  habit  of  masturbation  to  excess.     In  a   few  weeks,  he  had 
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delusions,  which  changed  from  time  to  time ;  but  at  the  present  time  he  has 
been  free  from  delusions  for  a  month.    He  has  insight  into  his  mental  condition. 

The  patient  had  chronic  constipation.  The  roentgen-ray  examination 
revealed  ptosis  of  the  colon,  and  stasis,  after  thirt>  hours,  along  the  whole 
length  of  the  colon.  The  cecum  was  enlarged  and  the  transverse  was  spastic. 
The  treatment  was  largely  irrigation  and  elimination. 

Case  6. — A  girl,  aged  9  years,  with  a  diagnosis  of  mental  instability,  had  had 
rickets  at  seven  months,  and  acute  attacks  of  pyelitis  and  cystitis,  which  recurred 
at  intervals  of  from  two  to  four  months,  caused  by  colon  bacilli.  The  last 
attack  had  occurred  two  years  before.  The  patient  was  very  slow  in  develop- 
ing, not  walking  until  2  years  of  age  and  talking  in  the  third  year.  She  had 
received  careful  medical  treatment.  The  bowels  were  naturally  constipated  and 
needed  constant  watching.  Thyroid  had  been  given  for  two  years,  with  fairly 
good  results.     The  patient  had  always  been  extremely  irritable. 

Fluoroscopic  examination  revealed  a  cecum  of  large  size  and  a  spastic 
transverse  colon.  There  was  a  forty-eight  hour  retention  m  the  cecum  and 
tranverse  colon.  The  principle  therapeutic  point  is  to  relieve  the  spasticity 
of  the  transverse  colon. 

DISCUSSION 

Dr.  Edward  B.  Angell  of  Rochester  called  attention  to  his  experience  with 
similar  methods  of  investigation  in  the  management  of  the  neurosis  of  adults 
for  some  years  past. 

In  addition,  however,  to  Dr.  Ludlum's  scheme,  he  had  found  a  reaction  of 
the  urine  in  nervous  cases  very  suggestive  both  as  to  cause  and  treatment  of 
nervousness,  in  either  the  child  or  the  adult. 

He  had  heretofore  called  the  attention  of  the  American  Neurological 
Association  to  the  pigment  ring  obtained  by  underlying  the  urine  with  fuming 
nitric  acid,  as  in  the  well-known  Heller  test.  However,  in  place  of  the  white 
albumin  ring,  one  gets  a  well  defined  ring,  reddish  brown  in  color.  Illustrations 
of  this. typical  reaction  in  color  can  be  found  in  one  of  the  Osier  memorial 
volumes. 

He  called  Dr.  Ludlum's  attention  to  this  because  he  believed  it  was  sug- 
gestive at  least  of  a  defective  catabolism,  which,  in  fact,  is  largely  the  cause 
of  nervous  irritability  either  in  the  child  or  in  the  adult.  He  had  not  been  able, 
however,  to  determine  the  chemical  nature  of  this  reaction,  although  he  believed 
it  was  related  to  the  purin  content  of  the  urine.  It  usually  is  associated 
with  hyperacidity  of  the  urine,  a  condition  which  aggravates  irritability  of  the 
nervous  system. 

In  the  treatment  of  morbid  neuroses,  he  had  found  great  benefit,  or  even 
complete  relief,  by  prescribing  a  dietary  limited  both  as  to  proteins  and  sweets, 
and  employing  sodium  bicarbonate  and  sodium  salicylate  in  suitable  doses. 
Dr.  Angell  said  that  a  large  number  of  children  were  overfed  with  meat. 
Indeed,  in  the  average  home,  the  housewife,  never  having  learned  the  art 
of  living,  found  it  easier  to  cook  meat  than  to  provide  a  properly  balanced  diet, 
and  so,  naturally,  used  it  too  freely. 

He  had  found  that,  in  these  cases  of  functional  disturbances  of  the  nervous 
system  associated  with  mental  depression,  this  mode  of  treatment  was  very 
efficacious. 

Dr.  Henry  A.  Cotton  of  Trenton  said  that  there  were  two  points  that 
should  be  made  in  discussing  the  gastro-intestinal  lesions  in  mental  disorders. 
The   first   was    that    these   lesions   were    not   limited   to   any    special    types    of 
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psychoses,  although  they  were  found  more  frequently  in  the  chronic  or 
dementia  praecox  group.  But  the  lesions  occur  also  in  the  acute  psychoses 
classified  in  the  manic  depressive  group.  Although  the  cases  of  the  latter  group 
show  a  tendency  toward  spontaneous  recovery,  only  84  per  cent,  do  actually 
recover.  In  those  who  do  not  recover,  severe  lesions  of  the  colon  are  present 
and  probably  have  existed  for  some  years.  This  is  usually  shown  by  the 
history  of  more  or  less  vague  gastro-intestinal  upsets  and  habitual  constipation, 
and  marked  delay  in  the  passage  of  the  test  meal  can  be  shown  by  the 
roentgen-ray  studies  of  the   intestinal  tract. 

These  lesions  have  not  been  found  so  prevalent  as  suggested  by  Dr.  Lud- 
lum ;  for,  out  of  2,400  patients  admitted  in  the  last  three  years,  only  150  have 
been  operated  on  for  the  purpose  of  resecting  the  diseased  portion  of  the 
colon. 

The  second  point  was  in  regard  to  treatment.  In  some  of  the  mild  types, 
undoubtedly,  irrigation  and  other  medical  treatment  was  of  value. 

Among  the  first  cases  treated,  an  ileostomy  or  appendicostomy  was  done, 
but  it  was   found  that  these  palliative  measures  were  of  little  value. 

The  reason  for  hesitating  to  operate  on  these  patients  had  been  the  rather 
high  mortality  which  formerly  was  the  rule.  In  the  earlier  cases,  the  mortality 
rate  was  about  30  per  cent.,  but  this  has  been  reduced  to  less  than  3  per  cent. 
In  fact,  in  the  last  thirty  cases  of  resection  of  the  colon,  only  two  patients 
have  died,  one  from  postoperative  pneumonia,  within  twenty-four  hours,  and 
another  with  bronchopneumonia,  four  weeks  later.  This  improvement  was 
attributed  to  the  administration  of  a  specific  antistreptococcus  and  anticolon 
bacillus  serum,  made  from  various  strains  of  these  bacteria  isolated  in  the 
laboratory  of  the  state  hospital  at  Trenton. 

Dr.  Cotton  was  of  the  opinion  that  the  point  as  to  the  combined  toxemia, 
both  from  the  bacterial  toxins  and  the  putrefactive  products,  the  result  of 
retention  of  the  colon  contents,  was  well  taken,  and  that  both  factors  were 
important  in  producing  the  cerebral  toxemia. 

These  conditions  in  the  colon  have  been  found  in  a  number  of  children,  in 
some  cases  as  early  as  3  years  of  age.  These  lesions  are  prevalent  in  the 
defective  and  delinquent  class. 

In  a  number  of  such  patients  who  have  been  operated  on  by  Dr.  J.  W. 
Draper,  arrest  of  the  mental  symptoms  occurred  following  the  removal  of  the 
infected  colon.  In  many  cases,  the  condition  could  be  ascribed  to  a  congenital 
malformation  of  the  colon,  which  predisposed  to  infection  later. 

It  was  interesting  to  note  that  the  morphology  of  the  bowel  was  not  so 
important  as  the  function.  If  there  were  a  ptosis  or  apparent  abnormal  condi- 
tion, but  no  delay  in  the  passage  of  the  test  meal,  there  would  be  no  indication 
for  operating;  but  if  there  were  a  distinct  delay  after  forty-eight  hours,  there 
would  be  sufficient  evidence   for  an  exploratory  laparotomy. 

From  the  results  of  the  surgical  work  at  the  state  hospital,  he  was  con- 
vinced that  the  subject  of  gastro-intestinal  lesions  in  the  neurotic  and  psychotic 
individual  deserved  more  consideration  than  had  been  given  to  it  in  the  past. 

Dr.  M.  Alen  Starr  of  New  York  said  that,  in  an  interesting  paper  which 
Dr.  Cotton  presented  to  the  Dental  Society  of  New  York,  in  connection  with 
the  relation  of  disease  of  the  teeth  to  insanity  Dr.  Cotton  made  the  statement 
that,  in  the  careful  examination  of  the  contents  of  the  stomach,  there  was 
found  almost  uniformly  an  absence  of  hydrochloric  acid,  in  the  stomachs  of 
insane  patients   from  whom  he  had  removed  the  teeth.     That  suggested  that 
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his  findings  were  in  conflict  with  those  of  Dr.  Ludlum,  who  said  that  in  the 
majority  of  instances  alkaline  treatment  was  of  benefit.  If  there  was  absolute 
absence  of  gastric  acid,  found  by  one  doctor,  he  could  not  reconcile  that  with 
the  improvement  in  the  cases  given  the  alkaline  treatment,  found  by  the  other. 

Dr.  Seymour  De  Witt  Ludlum  of  Philadelphia  said  that  from  a  previous 
discussion  one  would  be  impressed  with  the  idea  that  all  mental  disease  arose 
in  the  brain ;  and  in  a  later  session,  that  they  arose  in  the  stomach.  Such 
divergencies  of  opinion  were  a  cause  of  controversj^ 

In  regard  to  Dr.  Angell's  criticism,  Dr.  Ludlum  said  that  he  had  used  his 
test,  and  it  usually  fitted  in  with  the  rest  of  the  studies.  He  said  that  if 
the  cause  of  the  symptoms  was  eliminated,  they  would  disappear. 

Dr.  Ludlum  made  it  clear  that  he  was  not  of  the  opinion  that  all  forms 
of  insanity  had  this  condition  as  a  basis,  but  he  thought  that  it  was  the  basis 
in  a  great  many  cases,  and  if  the  patients  were  treated  by  gastroneurologists 
and  medical  men  who  believed  that  the  brain  has  something  to  do  with  the 
stomach,   there   would   be  some   favorable   results. 
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The  rule  "possession  is  nine  points  of  the  law,"  still  sways  this 
world  to  a  considerable  extent  in  spite  of  Bolshevism,  the  Third  Inter- 
nationale, and  other  forces  working  towards  this  rule's  overthrow. 
Therefore,  those  in  possession  of  a  country  claim  the  right,  sanctified 
by  the  tradition  of  centuries,  to  suit  their  own  tastes,  wishes  and 
inclinations  in  shaping  its  destiny,  and  consequently  in  controlling  the 
addition  of  new  elements  to  its  population. 

The  higher  the  ideals,  aspirations  and  institutions  of  such  a  country, 
the  greater  the  safeguards  which  it  will  naturally  take  in  keeping  out 
of  its  dominions  those  who  do  not  come  up  to  the  standards  created  by 
these  ideals,  aspirations  and  institutions. 

In  the  application  of  this  principle,  the  people  of  the  United  States 
have  passed  laws  aiming  to  prevent  the  influx  into  their  country  of 
elements  who,  to  their  manner  of  thinking,  appear  as  "undesirables." 

UNDESIRABLES 

The  undesirability  could  be  due  to  shortcomings  from  the  required 
or  desired  standard  of  morals,  as  in  the  case  of  prostitutes,  or  of 
education,  as  in  the  case  of  illiterates,  or  of  economics,  as  in  the 
case  of  pauper  labor,  or  it  could  be  due  to  political  views,  with 
corresponding  moral  standards  or  institutions,  considered  as  inferior 
and  detrimental  to  those  adopted,  as  in  the  case  of  anarchists. 

A  special  class  is  formed  of  the  medically  undesirable,  although  this 
class,  in  ways  to  be  discussed  later,  often  merges  into  one  or  the 
other  of  those  previously  enumerated. 

In  excluding  from  entry  those  medically  undesirable,  which  inter- 
est us  particularly  here,  two  aspects  of  the  question  have  to  be 
considered:  first,  the  undesirability  of  the  particular  individual  ipso; 
second,  his  or  her  undesirability  from  the  point  of  view  of  possible 
hereditary  transmission  of  undesirable  medical  attributes  to  progeny. 
This  transmission  may  be  a  direct  one,  transferring  to  the  oflfspring  the 
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same  condition  the  parent  is  affected  with ;  or  an  indirect  one,  trans- 
ferring the  condition  in  a  modified  form,  or  only  a  predisposition  to  it. 

It  will  be  proper  to  consider  these  aspects  separately : 

1.  The  Medical  Utidesirability  as  far  as  the  Individual  Alone  is 
Concerned. — An  individual  may  be  objectionable  (A)  by  presenting 
medical  conditions  interfering  with  the  personal  well-being  and  health 
of  others,  or  constituting  a  source  of  actual  danger  to  others,  or  (B) 
the  objection  may  lie  in  the  liability  of  the  individual  to  become  a  burden 
or  a  so-called  public  charge  to  the  community  or  state. 

Class  A  is  particularly  exemplified  by  those  having  communicable 
diseases,  some  of  which  come  under  the  heading  of  loathsome  diseases, 
such  as  favus  and  ringworm,  and,  while  not  necessarily  dangerous, 
leave  lasting  damage  or  deformities  of  bodily  tissues  or  structures  in 
their  wake,  such  as  permanent  baldness  in  favus,  nail  deformities  in 
ringworm,  and  mutilations  in  leprosy.  Others,  like  syphilis,  gonorrhea 
and  many  forms  of  leprosy  present  decided  dangers  by  undermining 
health  or  more  directly  endangering  life. 

We  should  include  here  also  those  cases  of  insanity  and  mental 
deficiency  which  by  accompanying  aggressiveness  even  to  the  point 
of  homicidal  danger,  noisiness  or  destructiveness,  profligacy  or  other 
harmful  manifestations  may  endanger  the  safety  or  integrity  of  others, 
including  their  financial  status. 

Those  classed  under  B  as  objectionable  because  they  are  likely  to 
become  public  charges,  comprise  in  part  medical  conditions  already 
mentioned  under  A,  as  for  instance  the  insane  and  mentally  defective, 
since  long  continued  institutional  custody  and  care  are  often  required 
for  them,  and  many  tubercular  and  syphilitic  cases,  for  the  same 
reason.  But  they  comprise  also  all  those  other  defects  or  diseases  which 
are  liable  to  affect  the  ability  to  earn  a  living  and  thus  either  make 
the  bearers  dependent  on  the  support  of  private  individuals  or  throw 
them  on  the  charity  of  the  community  at  large.  I  omit  them  as  they  will 
become  a  subject  of  discussion  later  on. 

2.  Undesirability  Because  of  the  Likelihood  of  Undesirable  Progeny. 
— \\  hen  we  have  to  do  with  a  condition  affecting  a  single  individual 
and  not  transmissable  to  progeny,  as,  for  instance,  in  the  case  of 
serious  invalidism  resulting  from  some  injury,  or  in  that  of  senile 
debility,  the  damage  wrought  by  admission  to  the  United  States  of 
such  individual  would  end  with  the  life  of  the  latter.  On  the  contrary, 
when  we  have  to  deal  with  an  objectionable  condition  transmissable 
to  progeny,  directly  or  in  modified  form,  the  objectionable  condition 
becomes  perpetuated,  as  it  were,  or  at  least  multiplied  through  an 
indefinite  number  of  generations,  exercising  its  baneful  influence  on 
the  rest  of  the  population. 
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Of  particular  importance  is  this  in  conditions  which  affect  the 
integrity  of  the  mind,  leading  to  a  perpetuation  of  inferior  stock,  as 
in  the  insane,  idiots,  imbeciles,  feebleminded  and  epileptics ;  also  where 
the  pathologic  cause  affects  the  general  vigor  and  virility,  as  in  the 
case  of  eunuchoidismus,  the  heretidary  transmission  of  which  has 
been  well  demonstrated  by  Sainton  and  by  me. 

In  attempting  to  determine  whether  immigrants  come  up  to  the 
standard  set  for  their  admission,  the  close  relation  between  medical 
and  sociologic  problems  confronting  us  here  must  be  taken  into 
consideration. 

More  and  more  have  we  learned  to  view  questions  of  morals,  of 
delinquency,  of  extreme  political  creeds,  from  a  psychiatric  and 
general  medical  point  of  view,  so  that  there  is  hardly  a  problem  in 
immigration  work  that  does  not  ultimately  become  a  medical  problem; 
and,  if  definite  ideals  of  what  should  be  an  acceptable  immigrant  are 
to  be  reached,  it  will  devolve  on  medicine,  in  close  association  with 
other  sciences,  as  particularly  on  that  of  eugenics,  to  determine  all  the 
medical  factors  upon  which  the  evolution  or  development  of  a  being 
conformable  to  the  standard  of  an  acceptable  immigrant  is  dependent. 
For  we  have  to  consider  not  only  the  individual  alone,  but  the  gener- 
ations that  may  spring  from  the  same,  and  if  we  are  to  exclude 
prostitutes  as  of  a  too  low  moral  standard,  it  is  logical  to  exclude 
also  the  potential  prostitute,  that  is,  the  individual  who  bears  the 
earmarks  that  make  for  prostitution. 

Already  a  great  concession  has  been  made  to  the  view  which  sees 
medical  problems  at  the  bottom  of  sociologic  ones,  inasmuch  as  the 
law  which  originally  excluded  only  insane  persons,  idiots,  imbeciles  and 
epileptics,  has  been  enlarged  to  comprise  also  the  feebleminded,  those 
certified  as  being  mentally  defective,  those  affected  with  chronic 
alcoholism,  and  those  affected  with  constitutional  psychopathic 
inferiority. 

The  exclusion  of  the  latter  class  from  entry  will  allow  the  exclusion 
of  many  sociologically  and  morally  inferior  individuals,  many  of  whom 
come  medically  under  that  heading;  I  mean  those  of  constitutional 
psychopathic  inferiority.  Among  others  are  to  be  classed  here,  in 
numerous  instances,  the  actual  prostitute,  as  well  as  the  potential 
one,  and,  furthermore,  many  delinquents,  who  become  such  largely 
by  reason  of  their  constitutional  psychopathic  inferiority  and  the 
resulting  incapacity  of  competing  in  the  struggle  for  existence  in 
what  is  considered  the  proper  or  normal  way. 

Similarly,  anarchists,  in  many  individual  cases,  have  proved  to 
be  insane  or  psychopathic,  which  brings  this  group  also  within  the 
realm  of  medical  investigation. 
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Paupers,  professional  beggars  and  vagrants  very  often  present 
types  classifiable  as  of  constitutional  psychopathic  inferiority  .  No 
doubt  paupers  and  professional  beggars  may  become  such  from  physical 
handicaps,  say,  blindness,  or  serious  mutilations,  which  nevertheless 
would  bring  them  into  medical  domains. 

IMMIGRATION     LAWS 

Turning  now  to  the  instruments  by  means  of  which  the  influx  of 
immigration  is  controlled,  the  immigration  laws,  we  find  that,  according 
to  Section  3,  the  following  classes  of  aliens  shall  be  excluded  from 
admission  into  the  United  States  for  medical  reasons :  All  idiots, 
imbeciles,  feebleminded  persons,  epileptics,  insane  persons;  persons 
who  have  had  one  or  more  attacks  of  insanity  at  any  time  previously ; 
persons  of  constitutional  psychopathic  inferiority ;  persons  with  chronic 
alcoholism,  paupers,  professional  beggars,  vagrants,^  persons  afflicted 
with  tuberculosis  in  any  form,  or  with  a  loathsome '  or  dangerous 
contagious  disease;  persons,  not  comprehended  within  any  of  the 
foregoing  excluded  classes,  who  are  found  to  be  and  are  certified 
by  the  examining  physician  as  being  mentally  or  physically  defective, 
such  physical  defect  being  of  a  nature  which  may  aflfect  the  ability 
of  such  alien  to  earn  a  living. 

Among  the  classes  which  are  excludable  from  other  than  unquestion- 
ably medical  reasons,  1  mention  persons  guilty  of  a  felony  or  other  crime 
or  misdemeanor  involving  moral  turpitude,  polygamists  and  believers  in 
or  advocates  of  polygamy,  anarchists  or  persons  opposed  to  organized 
government,  etc.,  and  prostitutes  or  persons  attempting  to  import 
prostitutes. 

For  brevity  sake,  I  have  not  adhered  to  the  exact  wording  of  the 
law  in  enumerating  these  not  strictly  medical  classes.  Their  relation 
to  medical  problems  has  already  been  alluded  to. 

\Miile  the  law  comprises  among  the  excluded  classes  the  conditions 
of  physical  defect  which  may  affect  ability  to  earn  a  living,  provision 
is  made,  nevertheless,  for  admission  of  such  cases  ^  under  bond,  putting 

1.  It  seems  appropriate  to  enumerate  the  paupers,  professional  beggars,  and 
vagrants  here,  i.e.,  in  the  place  where  the  law  mentions  them,  notwithstanding 
that  there  may  be  some  question  as  to  whether  their  etfumeration  under  strictly 
medical  conditions  is  quite  justifiable. 

2.  The  regulations  governing  the  medical  inspection  of  aliens,  enumerate 
the  following  as  loathsome,  contagious  diseases:  which  are  to  be  certified  (1) 
favus,  (2)  ringworm  of  scalp  and  nails,  (3)  sycosis  barbae,  (4)  actinomycosis, 
(5)  blastomycosis,  (6)  frambesia  (jaws),  (7)  mycetoma  (madura  foot,  (8) 
leprosy,  (9)  oriental  sore  (cutaneous  leishmaniasis)  and  (10)  venereal  diseases, 
namely,  syphilis,  gonorrhea  and  soft  chancre. 

3.  Unless  the  physical  disability  be  tuberculosis  in  any  form  or  a  loathsome 
or  dangerous  contagious  disease. 
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the  bond  signer  under  obligation  to  prevent  the  person  from  becoming 
a  pubHc  charge. 

This  class  is  of  special  interest  to  the  neurologist  as  it  includes  a 
multitude  of  neurologic  conditions :  hemiplegias,  diplegias,  monoplegias 
of  various  origin,  the  varied  states  of  invalidism  or  crippling  resulting 
from  poliomyelitis,  transverse  myelitis,  syringomyelia,  the  progressive 
muscular  dystrophies  and  atrophies  of  spinal,  neural  and  myopathic 
origin,  pathologic  conditions  resulting  from  endocrine  disease  like 
myxedema,  exophthalmic  goiter,  acromegaly,  those  found  in  paralysis 
agitans,  etc.,  in  fact  a  great  number  of  organic  diseases  of  the  nervous 
system,  whenever  they  leave  in  their  wake  some  lasting  functional  loss 
or  other  lasting  damage  interfering  with  the  capacity  for  self-support 
of  the  individual  and  often  causing  him  to  become  a  public  charge. 

Retroactive  Laws. — As  the  means  for  detecting  undesirables  on 
arrival  are  not  adequate  for  all  cases,  additional  laws  have  been  passed 
to  reach'  such,  after  they  have  been  admitted  to  the  United  States. 
This  retroactivity  is  so  pronounced  that,  for  instance,  an  immigrant 
advocating  or  teaching  anarchy  makes  himself  liable  to  deportation, 
no  matter  how  many  years  after  his  entrance  to  the  United  States 
this  advocacy  or  teaching  takes  place. 

In  the  case  of  those  undesirable  from  clearly  medical  reasons  the 
retroactivity  of  the  law  is  formulated  as  follows :  "That  at  any  time 
within  five  years  after  entry  an  alien  who  at  the  time  of  entry  was 
a  member  of  one  or  more  of  the  classes  excluded  by  law,  shall,  upon 
warrant  of  the  Secretary  of  labor,  be  taken  into  custody  and  deported" ; 
and,  "That  any  alien  who,  within  five  years  after  entry,  becomes  a  public 
charge  from  causes  not  affirmatively  shown  to  have  arisen  subsequent 
to  landing,  shall,  upon  warrant  of  the  Secretary  of  Labor,  be  taken 
into  custody  and  deported." 

Safeguards  to  Avoid  Injustice  Toward  the  Immigrant. — As  safe- 
guards for  protecting  the  people  of  the  United  States  are  taken  by 
their  retroactive  laws,  it  is  only  fair  that  safeguards  should  be  taken 
for  the  protection  of  the  immigrant  against  possible  injustice  of  the 
decisions  or  decrees  passed  regarding  him.  Applying  this  to  the 
medical  field,  errors  or  doubts  in  diagnosis  and  prognosis  must  be 
taken  into  consideration.  Provision  for  this  is  made  by  a  rule  (16) 
which  permits  temporary  admission  of  an  alien  at  the  discretion  of 
the  Secretary  of  Labor  for  a  definite  limited  period,  under  conditions 
which  allow  those  in  authority  to  observe  whether  the  disease  or  defect 
from  which  the  alien  is  suffering  belongs  to  the  excluded  classes, 
whether  he  should  be  admitted  under  bond,  or  whether  he  should  be 
admitted  without  any  restrictions  other  than  the  general  retroactive 
demands  the  law  provides  for. 
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This  provision  of  temporary  admission  has  the  further  humane 
feature  of  allowing  aliens  belonging  to  the  excluded  classes  the  benefit 
of  care  and  medical  treatment  of  a  higher  standard  than  is  obtainable 
in  the  country  in  which  they  are  domicled. 

There  are  further  provisions  protecting  the  immigrant.  Such  are 
the  regulations  which  provide  for  reexamination  of  the  alien  by  boards 
of  medical  examiners,  and  revision  of  the  medical  certificate  when 
necessary,  and  allowing  the  presence  of  a  medical  expert  selected  by 
the  interested  relatives  to  act  as  an  expert  witness.  These  provisions, 
the  outgrowth  of  a  more  or  less  liberal  interpretation  of  the  law,  with 
their  latitude,  are  no  doubt  highly  protective  to  the  alien,  and  further- 
more a  good  check  against  negligence  and  superficiality  on  the  part  of 
the  medical  examiners;  but  on  the  other  hand  they  are  liable  to  lead 
to  favoritism,  frustrating  the  original  purpose  of  the  law,  as  shown 
by  the  fact  that  of  112  persons  considered  as  belonging  to  the  excluded 
classes  in  a  given  period,  fifty  were  landed. 

Future  Aims  of  Medical  Immigration  Work. — It  is  clear  from 
all  the  foregoing  that  in  shaping  future  restrictive  legislation  on 
immigration,  guidance  should  be  to  a  great  extent  along  medical  lines. 
It  is,  therefore,  most  desirable  to  arouse  a  greater  interest  among  the 
medical  profession  for  this  subject  than  has  been  the  case  heretofore, 
and  to  enlighten  public  opinion  on  the  importance  of  such  guidance. 

As  it  is  largely  the  purpose  of  the  legislation  to  prevent  an 
introduction  of  elements  which  may  bring  about  a  lowering  of  the 
general  standards  established  by  the  country,  it  is  most  essential  to 
know  just  what  the  elements  are  that  are  liable  to  cause  such  a 
lowering.  Naturally  the  introduction  of  those  who  jnay  cause  a 
temporary  lowering  of  standards  is  not  as  detrimental  as  the  introduction 
of  those  who,  by  propagation  of  their  deficiencies,  may  exert  a  detior- 
ating  influence  continued  over  generations.  As  mentioned  already,  the 
matter,  therefore,  resolves  itself  ultimately  into  a  medical  problem. 
For  even  eugenics,  which  ultimately  ought  to  play  an  important  if 
not  leading  part  in  the  study  of  the  immigration  problem,  has  to  lean 
largely  on  medicine  in  the  accomplishment  of  its  ends:  betterment  of 
the  race. 

EUGENICS     AS     A     FACTOR     IN     IMMIGRATION     PROBLEM 

The  main  results  of  eugenics,  it  is  true,  are  expected  from  a  study 
of  the  laws  of  heredity,  aiming  to  show  what  kind  of  matings  will 
work  in  the  direction  of  improving  future  generations.  Nevertheless, 
hygiene,  distinctly  a  medical  science,  concerned  mainly  with  the  present 
generation,  can  contribute  largely  to  eugenic  ends,  proving  thus  a 
sister  science  to  eugenics.    This  is  well  illustrated  in  the  syphilis  problem. 
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For  the  aims  to  prevent  the  spread  of  syphilis  in  the  present  generation, 
(iistinctly  hygienic  in  character,  become  eugenic  by  protecting  also 
future  generations  against  this  disease.  Yet,  if  such  a  protection  of 
future  generations  takes  place  in  this  case,  it  is  not  based  on  hereditary 
principles,  or,  to  say  the  least,  not  on  hereditary  principles  alone,  even 
though  we  do  speak  of  hereditary  syphilis.  For  we  know  now  that 
hereditary  syphilis  is  not  due  so  much,  if  at  all,  to  transmission  of  a 
diseased  germ  plasm  as  it  is  to  the  transfer  of  an  exogenous  agent, 
Spirochaeta  pallida,  from  parent  to  offspring.  Thus  eugenics  and 
hygiene  converge  here  in  their  aims,  eugenics  utilizing  the  attainments 
of  hygiene  for  its  purpose. 

But  keeping  the  main  basis  of  eugenics  in  view,  the  study  of 
heredity,  it  will  become  particularly  important  to  ascertain  just  what 
diseases  and  defects  are  capable  of  hereditary  transmission,  and  what 
are  the  laws  of  such  transmission.  The  points  to  be  established,  for 
instance,  are  whether  the  transmission  is  governed  through  the  male 
or  the  female;  whether  in  relation  to  other  elements  defects  are 
dominant  or  recessive  in  the  hereditary  scale,  whether  a  particular 
disease  or  only  a  disposition  thereto  is  inherited,  etc. 

Already  many  fields  have  been  worked  up  extensively  in  this 
respect  by  eugenists  and  others.  I  mention  studies  made  on  the  manner 
of  hereditary  transmission  of  color  blindness,  hemophilia,  polydactylism, 
Huntingdon's  chorea,  and  in  the  field  of  favorable  or  prominent  traits 
or  faculties,  the  heredity  of  genius,  musical,  artistic,  literary,  judiciary 
and  other.  But  many  of  these  studies  are  still  far  from  complete,  and 
we  are  still  far  from  knowing  all  the  hereditary  conditions  and  the 
manner  of  their  transmission. 

TRANSMISSION     OF     STRUCTURAL     DEFECTS 

A  very  important  field  for  study  in  this  respect  will  be  the  heredity 
of  the  endocrine  disturbances,  functional  as  well  as  structural.  Some 
light  as  already  has  been  thrown  on  this  subject  with  regard  to  congenital 
goiter,  which,  according  to  some  authors,  is  inherited  in  the  majority 
of  cases.  Nevertheless,  we  must  keep  in  mind  the  endemic  occurrence 
of  goiter,  the  fact  that  parents  and  children  are  liable  in  such  case  to 
be  subject  to  the  same  toxic  influences  causing  the  goiter,  and  that 
toxic  substances  may  be  communicated  through  the  mother's  milk  to 
the  nursing  baby.  This  shows  how  difficult  it  is  to  decide  whether 
and  in  what  numerical  proportion  we  have  to  deal  with  actual  inheri- 
tance or  goiter  and  how  much  painstaking  and  critical  research  is  still 
needed  in  that  direction. 

The  same  holds  true  for  the  inheritance  of  myxedema  and  cretinism, 
or   infantile   myxedema,   so-called,   conditions   closely  associated   with 


UNITED    STATES    MEDICAL    IMMIGRATION    WORK      "'319 

the  subject  of  endemic  goiter  and,  therefore,  presenting,  to  a  great 
extent  the  same  difficulties  of  interpretation  in  h«reditary  transmission. 

Passing  now  to  the  pituitary  gland,  I  have  had  the  opportunity 
of  noting  family  occurrence  of  conditions  interpreted  as  physiologic 
types  of  acromegaly  or  giantism. 

In  the  domain  of  the  testis,  paradoxical  as  it  may  seem,  Sainton 
reported  the  occurrence  of  eunuchoidismus  in  three  generations.  The 
transmission  from  the  first  to  the  second  generation  was  from  the 
brother  of  a  eunuchoid  to  the  former's  son,  while  in  the  second 
generation  the  transmission  was  effected  through  a  sister  of  the 
eunuchoid  of  the  second  generation  to  three  of  her  five  sons  in  the 
third  generation. 

This  observation  of  Sainton  was  fully  confirmed  by  me  in  five 
different  families  see  by  me,  although  the  data  at  my  disposal  extended 
over  two  generations  only. 

Although  the  despicable  qualities  ascribed  to  eunuchoids — cowardice, 
deceit,  lack  of  all  noble  qualities  constituting  manhood — could  not  be 
confirmed  by  my  observations  as  characteristics  of  the  persons  suffering 
from  this  defect,  in  a  study  of  about  100  cases  seen  by  me  and  a  critical 
perusal  of  the  literature,  there  is  nevertheless,  no  doubt  that  they 
represent  undeveloped  forms  of  the  human  species,  showing  plainly 
and  disadvantageously  the  lack  of  the  gonad  component  in  their 
endocrine  makeup.  They  show  mostly  a  childlike  simplicity,  a  lack 
of  muscular  tonus  and  endurance,  a  female  or  childlike  voice,  and  more 
or  less  complete  loss  of  sexual  power  in  the  marked  cases,  with  a 
corresponding  underdevelopment  of  the  sexual  organs.* 

Another  not  to  be  underrated  feature  is  the  fact  that  some  eunuchoids 
have  enough  sexual  and  fertilizing  power  left  to  procreate  offspring, 
which,  nevertheless,  is  liable  either  not  to  reach  maturity,  miscarriages 
being  frequent  among  wives  of  enuchoids,  or  to  show  lessened  vitality. 

These  points,  together  with  the  sexual  disappointment  often  caused 
to  their  mates,  certainly  deserve  consideration  from  the  immigration 
standpoint. 

To  say  that  the  subject  of  the  heredity  of  eunuchoidismus  is 
exhausted,  from  the  isolated  observations  made  so  far,  would  be 
preposterous.  It  is  only  in  its  beginnings.  But  once  the  possibility 
of  hereditary  transmission  of  this  defect  is  shown,  it  will  be  clear 
how  important  an  immigration  problem  is  presented  therewith,  a 
problem  for  which  eugenic  field  work  is  highly  desirable. 

4.  This  description  is  not  intended  to  be  complete,  but  it  embraces  the 
features  I  mean  to  point  out  in  connection  with  the  subject  under  discussion. 
For  full  details,  the  reader  is  referred  to  "A  Study  of  Eunuchoidismus  in  Its 
Various  Aspects  and  Its  Bearings  on  Other  Pathological  States,"  by  B.  Oruf, 
Am.  J.  Dermatol.  (Sept.,  Oct.  &  Nov.)  1912. 
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OPPORTUNITIES     FOR     FIELD     WORK 

The  opportunities  for  the  establishment  of  such  field  work  at  an 
immigration  station  as  extensive  as  Ellis  Island  are  unusually  great, 
and  it  seems  to  me  that  for  intelligent  pursuance  of  the  immigration 
work  such  eugenic  research  should  be  regularly  conducted.  It  would 
be  a  logical  outcome  in  carrying  out  the  sifting  and  exclusion  process 
aimed  at  by  the  immigration  law. 

From  this  work,  which  should  be  conducted  in  direct  touch  with 
the  active  examination  work  performed  on  the  incoming  stream  of 
immigrants,  problems  would  arise,  the  study  of  which  could  be  promoted 
by  sending  field  workers  abroad  for  studying  family  trees  in  the 
countries  and  places  in  which  reside  the  families  of  immigrants  present- 
ing certain  defects  found  or  suspected  to  be  hereditary. 

Other  field  workers  could  study  members  of  the  same  families 
already  established  in  the  United  States. 

In  the  central  institute  the  results  could  be  recorded  and  tabulated. 
They  could  become  the  subject  of  synthetic  constructive  study,  and 
the  results  would  be  at  the  disposal  of  the  medical  examining  stafif  for 
their  guidance  in  the  work  of  exclusion  and  in  furnishing  further  life 
material  for  new  or  supplemental  eugenic  study. 

To  illustrate  the  value  eugenic  research  may  have  in  the  solution 
of  problems  important  from  an  immigration  point  of  view,  I  call 
attention  to  the  interesting  investigations  made  by  Charles  Davenport 
on  the  heredity  of  temperament.  He  takes  up  the  question  of  the 
relation  of  manic-depressive  temperament  to  the  manic-depressive  psy- 
choses and  reaches  conclusions  which,  if  confirmed  by  further  investiga- 
tion, will  serve  as  an  important  guide  in  prognosticating  results  of 
matings  with  regard  to  the  development  of  psychoses  in  the  descendants. 
Using  Mendelian  terminology  and  introducing  the  terms  hypokinetic  as 
denoting  depressive  tendency  and  hyperkinetic  as  designating  a  manic 
disposition,  he  concludes  that  the  depressive  tendency,  or  hypokinesis, 
is  probably  recessive  to  normal,  while  manic  disposition  or  hyperkinesis 
probably  is  dominant  to  normal  and  to  hypokinesis  in  the  hereditary 
scale.  This  means  more  or  less  that  depressive  trends  are  apt  to  be 
suppressed  or  efifaced  in  the  descendants  mating  with  normal  or  with 
manic  trends  (sit  venia  verbo),  whereas  manic  trends,  if  mated  to 
depressive  ones  or  to  normal,  are  apt  to  retain  their  sway  in  the  descen- 
dants as  against  the  depressive  or  normal  ones  introduced  in  the  mating. 

CONCLUSIONS 

The  importance  of  the  psychiatric  element  in  judging  of  the 
undesirability  of  an  immigrant  has  already  been  recognized  and  is 
embodied  in  the  immigration  law  as  it  now  stands  in  its  psychiatric 
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amplifications,  so  much  the  results  of  the  eflforts  of  our  member,  Dr. 
Thomas  W.  Salmon.  But  there  is  no  doubt  that  our  eflforts  to  bring 
about  an  intelligent  sifting  of  the  influx  to  the  United  States  must  not 
cease,  and  must  be  put  on  a  thoroughly  scientific  basis,  at  least  so  far 
as  the  medical  end  of  this  sifting  is  concerned.  This  can  only  be  done 
by  arousing  the  interest  of  the  medical  profession,  especially  the  neurol- 
ogists and  psychiatrists,  in  the  subject,  and,  through  them,  the  interest 
of  the  public. 


CONSIDERATION     OF    THE     CLASSIFICATION     OF 
RECURRENT     CONVULSIONS 

BEVERLEY    R.    TUCKER,    M.D. 
Professor  of  Nervous  and  Mental  Diseases,  Medical  College  of  Virginia 

RICHMOND,   VA. 

.  It  seems  odd,  in  this  day  and  generation,  that  the  question  should 
be  raised  whether  recurrent  convulsions,  usually  called  epilepsy,  form 
a  disease  entity  or  only  a  symptom  of  some  underlying  pathologic  state. 
The  older  writers,  and  most  modern  ones,  believe  that  these  convulsions 
form  an  independent  disease  and  any  one  daring  to  disagree  with  this 
conclusion  may  draw  down  the  fire  of  the  gods  on  his  head.  It  is  not 
the  purpose  of  this  paper,  however,  to  argue  the  subject  exhaustively, 
but  simply  to  suggest  a  classification  of  recurrent  convulsions  into 
groups  according  to  certain  etiologic  factors  and  to  mention  the  salient 
features  of  two  of  these  groups  which  have  especially  attracted  my 
attention. 

If  we  accept  as  a  disease  entity  practically  all  cases  of  recurrent 
convulsions,  and  term  them  epilepsy,  we,  to  a  large  extent,  halt  inves- 
tigation, and  if  we  treat  them  with  sedatives  only  we  render  ourselves 
liable  to  sink  deeper  and  deeper  into  the  mire  of  therapeutic  despair. 
Hence,  while  the  introduction  of  substances  like  luminal  may  be  con- 
sidered a  boon  of  the  day  they  may  by  inhibiting  clinical  investigation 
and  scientific  research,  prove  a  curse  of  the  tomorrow. 

HEREDITY 

Let  us  briefly  consider  the  factor  of  heredity  in  epilepsy.  In  the 
study  of  4,146  cases  of  epilepsy  by  Cowers,^  Spratling,^  and  Aldren 
Turner  ^  the  heredity  factors  of  epilepsy,  insanity,  alcoholism,  and  other 
nervous  disorders  were  found  to  be,  in  Gowers,  40  per  cent. ;  Spratling, 
56  per  cent.;  Turner,  51  per  cent.,  or  an  average,  let  us  say,  of 
50  per  cent. 

Turner  in  the  study  of  676  cases  considered  epilepsy  alone  as  an 
hereditary  factor  in  37.2  per  cent.,  but  he  included  brothers  and  sisters. 
If  we  deduct  the  cases  of  epilepsy  in  brothers  and  sisters,  because  we 
should  hardly  consider  them  in  an  hereditary  sense,  we  find  epilepsy 
in  the  ancestry  of  these  cases,  including  grandparents,  parents  and 
parent  collaterals,  in  only  26.6  per  cent.     Therefore,  if  nearly  75  per 

1.  Gowers:  Epilepsy,  Ed.  2,  p.  7,  1901. 

2.  Spratling :  Epilepsy,  p.  64,  1904. 

3.  Turner,  Aldren :  Epilepsy,  p.  26,  1907. 
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cent,  of  epileptics  are  free  from  epileptic  heredity,  and  if  50  per  cent, 
are  free  from  any  neuropathic  heredity  at  all,  and  if  we  consider  how 
many  apparently  normal  individuals  we  meet  iii  a  day's  journey  have 
alcoholism,  epilepsy,  insanity  and  other  neuropathic  diseases  in  their 
ancestry  we  cannot  be  very  deeply  impressed  with  the  frequency  of 
an  hereditary  influence  in  epilepsy. 

We  shall  have,  of  course,  to  admit  that  there  is  such  a  thing  as 
hereditary  epilepsy  when  defective  brain  conformation  is  transmitted 
from  ancestor  to  descendant,  but  we  submit  that  these  cases,  and,  in 
truth,  no  other  cases,  may  be  truly  termed  epilepsy. 

CONVULSICNS 

Let  us  now  consider  one  aspect  of  convulsions.  As  is  well  known, 
convulsions,  which  in  themselves  are  in  no  way  distinguishable  from 
those  occurring  in  so-called  idiopathic  epilepsy,  appear  in  such  states 
as  eclampsia,  uremia,  apoplexy,  meningitis,  cerebral  injury,  cerebral 
tumor  or  abscess,  syphilis  of  the  central  nervous  system,  cerebral 
arteriosclerosis,  encephalitis  and,  at  times,  in  acute  febrile  conditions. 
Whether  they  occur  singly,  in  series  or  are  recurrent,  if  the  cause  is 
patent,  we  do  not  think  of  calling  the  patient  epileptic.  Still  other 
convulsions  are  connected  with  hyperthyroidisni,  certain  gastro-intes- 
imal  disturbances  and  obvious  brain  trauma  which  we  are  glad  also  not 
to  term  epilepsy.  If  these  convulsions,  single  or  recurrent,  are  known 
and  acknowledged  to  be  a  symptom  of  some  definite  condition,  why 
can  we  not  consider  all  convulsions  symptomatic?  There  is  one  exception 
to  this  view,  the  influence  of  which  is  hard  to  estimate :  It  seems  reason- 
able to  believe  that  repeated  convulsive  seizures  may,  and  do,  cause 
cerebral  cortical  cell  defect  of  themselves,  until  what  is  styled  a 
convulsive  habit  is  established. 

CLASSIFICATION 

It  is  important,  therefore,  that  we  should,  by  careful  search,  endeavor 
to  find  the  basic  pathological  cause  for  every  case  usually  termed  epi- 
lepsy and  so  classify  the  individual  case  that,  if  possible,  it  may  not  be 
stigmatized  as  epileptic.  It  is  also  necessary  that  therapeutic  measures 
should  be  directed  toward  the  underlying  condition  rather  than  to 
administer  sedatives  simply  to  suppress  the  symptom.  Most  of  the 
recurrent  convulsions,  ordinarily  termed  epilepsy,  may  be  classified 
into  the  following  groups : 

1.  Hereditary  Group:  Feebleminded  heredity  is  believed  to  be  the 
most  important,  with  the  transmission  of  cortical  defect  to  the  descen- 
dant ;  appearance  of  convulsions  from  3  to  10  years  of  age. 

2.  Chronic  Toxicosis  of  Infectious  Group:  Rare;  toxic  hyper- 
thyroidism is  an  example ;  appearance  of  convulsions  at  any  age. 
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3.  Birth  Trauma  Group:  Skull  or  brain  injury  may  be  obscure 
or  manifest ;  appearance  of  convulsions  usually  during  first  three  years 
of  life. 

4.  Jacksonian  Group :  Due  to  post-birth  cerebral  trauma ;  appear- 
ance of  convulsions  at  any  age. 

5.  Intracranial  Growth  Group:  Due  to  slow  growing  neoplasms 
which  are  usually  unrecognized  until  late ;  sometimes  revealed  by  raido- 
graphic  evidence  of  pressure  on  the  skull,  especially  local  evidence; 
appearance  of  convulsions  at  any  age. 

6.  Hemorrhagic  Group :  Rare ;  due  to  small  unrecognized  hemor- 
rhage or  repeated  small  hemorrhages  in  the  cortex;  usually  evidence 
of  atheromatous  degeneration  elsewhere ;  appearance  of  convulsions 
usually  during  adult  life. 

7.  Cerebral  Syphilis  Group:  (o)  Congenital;  appearance  of  con- 
vulsions during  childhood,  (b)  Acquired;  appearance  of  convulsions 
during  adult  life. 

8.  Cerebral  Arteriosclerotic  Group:  Appearance  of  convulsions 
usually  after  middle  age. 

9.  Hypopituitary  Group :  Appearance  of  convulsions  usually  before 
middle  age. 

10.  Variable  Vascular  Tension  Group:  Low  grade  or  latent  nephritis 
can  usually  be  found ;  appearance  of  convulsions  during  middle  age. 

It  is  thus  seen  that,  according  to  this  classification,  the  age  of  onset 
of  the  convulsions  is  of  considerable  importance.  It  is  to  the  brief 
consideration  of  the  last  two  groups  of  this  classification  that  your 
indulgence  is  asked. 

RECURRENT     CONVULSIONS     DUE     TO     HYPOPITUITARISM 

Convulsions  in  connection  with  pituitary  lesions  were  described  by 
Gushing  previous  to  a  report  I  made  of  a  few  cases  in  1914.  In  this 
and  subsequent  studies  it  was  found  that  convulsions  may  occur  which 
are  believed  to  be  due  to  certain  states  of  undersecretion  of  the  pituitary 
gland.  These  cases  may  be  either  static — the  convulsions  appearing  in 
individuals  who  were  chronically  hypopituitary  before  puberty,*  or 
transitional — occurring  in  those  who  do  not  show  previous  evidence  of 
hypopituitarism  but  who,  during  adolescence,  have  a  sudden  let-down 
in  pituitary  secretion  due  frequently  to  illness  or  injury.  To  make 
the  diagnosis  of  hyppituitary  recurrent  convulsions  three  ssentials  must 
be  borne  in  mind  : 

4.  It  seems  that  convulsions  are  more  apt  to  occur  in  the  mild  and  moderate 
cases  rather  than  in  the  very  pronounced  ones,  i.  e.,  those  termed  adiposis 
genitalis  congenita. 
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1.  The  convulsions  must  make  their  appearance  during  the  period 
of  adolescence. 

2.  The  case  must  present  clinical  evidence  of  hypopituitarism. 

3.  Radiographic  evidence  of  sella  turcica  change  consisting  of  a 
small  or  encroached  on  sella  showing  approximating  or  bridging  clinoid 
processes,  or  massive  posterior  clinoid  processes,  or  roughened  or 
irregular  dorsum  sellae,  must  be  present. 

Table  of  Static  or  Chronic  Hypopituitarv  Convulsions 
(Comparison  of  Results  in  1919  and  1921") 


Case 

Average 

Freauency 

of  Grand 

Mai 

Result  of 

Pituitary 

Feeding, 

1919 

Remarks 

Made  in 

1919 

State  of  Cases  in  1931 

Remarks,  1921 

1 

1  a  month 

2  in  18 
months 

Marked  im- 
provement 

No  attacks  for  over  3  years 

Recovered 

2 

1  a  month 

None  in 
3  years 

Cured 

No  attacks  for  5  years 

Recovered 

3 

1  every 
6  weeks 

None  in 
14  months 

Attacks 
^  ceased 

Went  3^  years  without  an  at- 
tack:    then    took    medicine 
irregularly;    now    has    occa- 
sional attack 

Apparently     con- 
trolled with  pitu- 
itary extract 

4 

1  every 
2  months 

1  every 
2  months 

Not  im- 
proved 

Took  anterior  lobe  irregul  irly, 
then   whole   gland    regularly 
and  no  attacks  for  S  years 

Recovered 

5 

1  a  month 

3  in  18 
months 

Marked  im- 
provement 

1  or  2  attacks  a  year 

Improved  greatly 

6 

2  to  3  a 
week 

None  in 
over  3  yrs. 

Cured 

No  attacks  for  over  6  years 

Recovered 

7 

No  grand, 
petit  daily 

None  in 
over  3  yrs. 

Cured 

No  attacks 

Recovered 

8 

No  grand, 

petit  many 

a  day 

None  in 
over  3 
years 

Cured 

No  attacks  for  over  5  years 

Recovered 

9 

3  a  year 

None  for 

over  a 

year 

Prospects 
of  cure 

Several  attacks  a  year;  1  epi- 
leptic   sister    and    2    feeble- 
minded brothers 

No  improvement 

10 

1  to  2  a 
week 

1  a  month 

Improvement 

1    attack    a    month:    stopped 
pituitary 

Some  improve- 
ment 

11 

3  or  4  a 
yaar 

None  for 
2  years 

Prospects 
of  cure 

No  attacks  for  over  4  years 

Recovered 

12 

1  every 
6  weeks 

1  in  2 
years 

Prospects 
of  cure 

No  attacks  for  over  4  years 

Recovered 

13 

3  a  year 

None  in 

over  a 

year 

Took  medi- 
cine irreg- 
ularly 

About  3  a  year:  took  pituitary 
extract  irregularly 

Some  improve- 
ment 

14 

1  a  week 

1  in  2 
months 

Marked  im- 
provement 

1  slight  attack  in  2^  years:  this 
while  off  pituitary  tempora- 
rily 

Controlled 

15 

1  every  6 
weeks 

1  every  3 
months 

Improvement 

Lost  track  of  entirely 

16 

1  a  month 

None  for 
over  2  yrs. 

Apparent 
cure 

No  attacks  for  over  4  years 

Recovered 

17 

1  every  2 
months 

None  in  3 
months 

Marked  im- 
provement 

Attacks   much    less    frequent; 
patient    died 

Improved  at  first 
while  on  pitui- 
tary, then  did 
not 
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Analyzing  these  cases,  we  find  that  in  nine  of  them  no  attacks 
have  occurred  for  over  three  years.  Cases  2,  6,  8  and  12  have  been  taken 
off  of  all  medication  and  the  attacks  have  not  returned.  Two  other  cases 
seemed  definitely  controlled  by  pituitary  feeding,  four  patients  were 
improved  to  some  extent,  one  was  not  improved  but  had  a  bad  family 
history,  one  was  lost  track  of. 

Of  the  eleven  transitional  cases  reported  in  1919,^  the  results  were 
not  nearly  so  striking,  but  it  was  found  that  they  did  not  take  the 
pituitary  substance  as  regularly.  However,  definite  improvement 
occurred  in  eight  of  the  eleven  cases. 

VARIABLE     VASCULAR     TENSION     RECURRENT     CONVULSIONS 

Recurrent  convulsions  which  make  their  appearance  during  middle 
life,  or,  at  times,  somewhat  later  should  not  be  classified  under  the 
general  head  of  epilepsy.  Recognizable  uremia,  cerebral  syphilis  and 
cerebral  arteriosclerosis  may  be  the  cause.  After  eliminating  these  and 
other  conditions  there  still  seems  to  be  left  a  small  group  of  patients 
which  appear  to  have  latent  cardiorenal  disturbance  with  variable 
vascular  tension  as  the  underlying  basis.  In  these  cases  when  the  blood 
pressure  becomes  stable,  even  though  considerably  elevated,  the  attacks 
may  spontaneously  cease.  Cases  thought  to  belong  to  this  group  were 
observed  in  twelve  of  500  cases  with  the  general  diagnosis  of  epilepsy. 

An  outline  of  this  group  is  as  follows :  The  family  and  birth  history 
are  negative,  and  there  is  no  previous  history  of  epilepsy.  During 
middle  life  or  somewhat  after,  usually  between  the  age  of  40  and  60, 
the  patient  has  a  convulsion  which  is  repeated  from  time  to  time  with 
irregular  periodicity.  The  urine  may,  or  may  not,  show  a  slight  amount 
of  albumin  and  a  few  casts.  There  is  usually  a  slight  increase  in  blood 
urea  and  urea  nitrogen.  Repeated  blood  pressure  estimations  reveal 
a  blood  pressure  which  is  variable.  Careful  examination  may  demon- 
strate early  signs  of  cardiovascular  disease  and  at  times  focal  infections 
may  be  observed,  but  the  patient  as  a  rule  considers  himself  in  good 
health  except  for  the  convulsions.  The  convulsions  may  be  of  the  grand 
or  petit  mal  type,  or  both,  but  the  individual  grand  mal  attacks  are  of 
somewhat  longer  duration  than  those  observed  in  the  young  patient. 
Treatment  directed  toward  blood  pressure  stabilization  influences  the 
attacks  beneficially. 

Of  the  twelve  cases  seven  were  males  and  five  females.  The  age  of 
onset  of  convulsions  was  from  40  to  60  years.  Eight  of  them  being 
between  40  and  50.  The  urine  showed  some  albumin  or  casts,  or  both, 
in  nine  of  the  cases.     The  greatest  blood  pressure  variability  noted 

5.  Tucker,  Beverley  R. :  The  Role  of  the  Pituitary  Gland  in  Epilepsy,  Arch, 
of  Neur.  &  Psychiat.  2:192-200  (Aug.)  1919. 
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between  visits  was  seventy  points.  Three  recent  cases  tested  had 
moderately  increased  blood  urea  and  urea  nitrogen.  Nine  patients 
had  grand  mal  attacks,  two  grand  and  petit  mal  attacks  and  one  only 
petit  attacks.  The  length  of  the  individual  convulsion  was  from  five 
minutes  to  one  hour,  usually  about  fifteen  minutes.  The  frequency 
of  the  attacks  varied  from  three  a  day  to  six  a  year.  As  far  as  could  be 
ascertained,  three  of  the  cases  ceased  spontaneously  and  the  patients 
have  not  had  an  attack  for  over  three  years.  All  but  one  have  markedly 
improved  when  the  blood  pressure  variability  became  more  stationary. 
The  attacks  usually  extend  over  a  period  of  several  years.  The  Wasser- 
mann  test  was  negative  in  all  cases. 

COXCLUSICN 

In  conclusion  it  might  be  said  that  there  seems  to  be  a  tendency 
not  to  consider  carefully  enough  the  etiology  of  so-called  epilepsy,  that 
the  age  of  onset  of  the  attacks  has  frequently  a  bearing  on  the  diagnosis 
of  the  causative  factor,  that  recurrent  convulsions  should  be  considered 
a  symptom  rather  than  a  disease  entity,  that  most  of  the  cases  may  be 
placed  under  certain  groups  which  form  an  etiologic  classification  and 
that  the  recurrent  convulsions  falling  into  two  of  these  groups,  the 
hypopituitary  group  and  the  variable  vascular  tension  group,  appear 
to  form  rather  definite  syndromes  which  have  not  been  generally 
recognized  as  such. 

212  West  Franklin  Street. 
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ATLANTA,     GA. 

REPORT     OF     A     CASE 

History. — Miss  X,  aged  17  years,  was  seen  March  4,  1921.  Her  chief  com- 
plaint was  difficulty  in  walking.  The  father  is  living,  aged  48  and  one  of 
twelve  siblings,  among  them  twin  sisters.  The  father's  aunt  is  insane.  The 
mother  is  living,  aged  38  and  one  of  twelve  siblings ;  no  miscarriages.  Her 
maternal  grandfather  had  palsy.  Her  mother's  sister  had  unconscious  spells 
lasting  two  or  three  minutes  for  about  five  years  before  her  death  from 
influenza  at  the  age  of  28.  The  mother  and  father  are  not  blood  relatives. 
The  patient  has  two  brothers,  aged  15  and  13  and  one  sister  aged  9 — all  living 
and  well,  but  there  is  a  tendency  for  the  sister  to  wear  out  the  outer  sides  of 
the  soles  of  her  shoes  in  walking  and  there  is  unsteadiness  on  the  Romberg 
test  but  no  other  evidences  of  Friedreich's  ataxia.  She  has  a  supernumerary 
nipple  6.5  cm.  below  the  right  nipple.    Her  toes  turn  inward  in  walking. 

The  patient  had  had  measles,  mumps  and  whooping  cough  when  a  child. 
She  sat  alone  at  the  normal  time,  walked  at  9  months  of  age,  said  a  few  words 
before  she  walked  and  talked  well  at  18  months.  She  cut  her  teeth  at  normal 
time  or  a  little  early — had  four  teeth  at  9  months.  The  tonsils  were  removed 
three  years  ago ;  no  ear  troubles,  no  rheumatism.  She  had  several  spasms 
before  2  years  of  age,  the  last  one  lasted  two  or  three  hours ;  no  spasms  since 
then.  They  were  stronger  on  the  left  side — face,  arm  and  leg — than  on  the 
right  side.  She  has  had  no  serious  sickness.  A  cow  hooked  her  in  the  back 
under  the  shoulder  blades  when  5  years  old,  but  she  was  not  unconscious  and 
apparently  not  injured  by  it.  She  passed  small  white  worms  at  the  age  of  2 
years,  but  the  kind  is  not  known. 

Present  Illness. — She  was  well  and  strong  until  9  years  old  when  her  mother 
noticed  that  her  ankles  were  weak,  and  this  has  steadily  but  slowly  grown 
worse  until  now  she  can  walk  only  with  assistance  or  holding  on  to  something. 
She  says  that  her  muscle  strength  is  good  but  cannot  control  her  feet  or 
place  them  where  she  wants  to.  Her  general  health  is  good.  She  went  to 
school  until  two  years  ago  and  made  good  marks,  was  promoted  each  year  and 
passed  the  ninth  grade.  Her  memory  is  good  and  there  is  no  mental  disturbance. 
Her  mother  says  she  always  wore  out  the  inner  sides  of  her  shoes  fast  even 
as  a  baby  and  still  does  so  and  her  ankles  have  always  turned  inward.  Speech 
is  drawling,  slow,  indistinct,  slurred,  irregular  in  rhythm,  and  has  been  so 
for  the  last  three  years.  Writing  is  large,  unsteady,  wavering,  tremor,  quite 
legible,  slow.  Smell  is  normal.  Sight  is  normal ;  the  fundi  are  normal.  Eye 
movements  are  good,  but  there  is  lateral  nystagmus  to  both  sides,  worse  when 
lying  down.   The  pupils  react  to  light  and  on  convergence  and  consensually. 

The  trigeminal  nerve  does  not  show  any  defect.  The  sense  of  taste  is  good. 
The  teeth  have  always  been  very  soft  and  show  many  fillings,  but  the  gums  are 
healthy. 


FRIEDREICH'S    DISEASE     WITH    POLYMASTIA  329 

Facial  Nerves :  She  cannot  whistle  but  states  that  she  never  could.  There 
is  slight  twitching,  occasionally,  of  the  left  lower  lip ;  otherwise  negative. 

Auditory  Nerves :    These  are  negative ;  no  vertigo. 

Glosso  Pharyngeovagus :  She  has  no  difficulty  in  swallowing ;  no  nausea 
or  vomiting ;  gag  reflex  is  present ;  palate  moves  on  phonation. 

Spinal  Accessory :  She  can  move  her  head  well  in  all  directions  but  tests 
of  the  sternocleido  mastoids  and  trapezii  show  weakness. 

Hypoglossus :     The  tongue  is  straight  and  moves   well   in  all  directions. 

Tegumentary :  The  skin  is  of  unusual  whiteness  suggesting  deficient  pig- 
mentation. The  hair  is  very  light  blond  and  the  eyes  pale  brown.  Eleven  cm. 
below  the  right  nipple  there  is  a  supernumerary  nipple  and  also  12  cm.  below 
the  left  nipple  (hyperthelia).  There  is  a  slight  areola  around  the  right  extra 
nipple  but  no  evidence  of  Montgomery's  glands.  There  is  a  pigmented  spot 
8.5  cm.  above  the  right  nipple  at  anterior  axillary  line  suggestive  of  a  fifth 
nipple.  The  hair  growth  is  good  on  the  head  but  defective  in  the  axillae  and 
on  the  pubes. 

Glandular :   There  is  no  enlargement  of  the  lymph  glands  or  thyroid  gland. 

Cardiovascular :  The  pulse  rate  is  25  to  one-fourth  minute.  The  heart 
examination  is  negative.    Blood  pressure:    114  systolic,  75  diastolic. 

Respiratory  System :  This  is  normal ;  respiration  20  to  the  minute ;  chiefly 
abdominal ;  no  dyspnea.  Occasionally  there  is  air  hunger  and  she  wants  the 
windows  up  when  she  goes  to  sleep. 

Gastro-Intestinal  System :  Good  control  of  the  bowels ;  constipated  for  five 
years  or  more  and  sometimes  goes  five  or  six  days  without  a  movement,  having 
pains  in  abdomen  when  bowels  fail  to  move. 

Genito-Urinary  System :  This  is  normal  except  that  she  did  not  menstruate 
until  16  years  and  3  months  old ;  regular  every  twenty-eight  days ;  menses  last 
five  days,  and  she  has  some  pain  in  her  lower  abdomen  on  the  first  or  second 
day.    No  pelvic  examination  was  made ;  good  control  of  the  bladder. 

Skeletal  System :  The  dorsal  spine  curves  slightly  to  the  right  (concavity  to 
the  left).   Hallux  erectus  present;  no  pes  cavus ;  height,  6W2  inches. 

Voluntary  Motor  System :  The  patient  stands  with  her  feet  far  apart  with 
swaying  and  unsteadiness  and  at  times  would  fall  if  not  holding  to  some  object 
or  support.  There  is  hyperextension  of  the  metacarpophalangeal  joints  with 
flexion  of  the  phalangeal  joints  which  is  most  marked  in  the  post-axial  fingers, 
becoming  progressively  less  in  the  pre-axial  fingers.  There  is  slight  hyper- 
extension of  the  knees.  There  is  no  spasticity  although  the  patient  says  her 
legs  feel  a  little  stiff  in  trying  to  walk.   There  is  hypotonia  in  the  arms  and  legs. 

Gait:  The  gait  is  unsteady  and  staggering  with  marked  incoordination. 
She  does  not  walk  as  well  on  some  days  as  on  others.  The  Romberg  sign  is 
present  with  eyes  open  and  feet  apart ;  faUing  when  feet  are  together  and 
eyes  open ;  slightly  increased  with  eyes  closed. 

Muscle  Strength :  There  is  no  paralysis  but  general  muscular  weakness  is 
present  everywhere ;  right  grip  43,  left  34,  right-handed.  Flexion  of  wrists  is 
•tronger  than  extension.  Adduction  of  fingers  is  stronger  than  abduction. 
Extension  of  forearms  is  stronger  than  flexion.  Extension  of  feet  is  stronger 
than  flexion.  Extension  of  legs  is  stronger  than  flexion.  Adduction  of  knees 
is  stronger  than  abduction.  Extension  of  thighs  is  stronger  than  flexion. 
Extension  of  the  trunk  is  stronger  than  flexion. 


330  E.    BATES    BLOCK 

Coordination :  Ataxia  is  present  in  finger  finger  and  finger  nose  test.  She 
makes  figures  in  the  air  with  her  finger  very  well  but  is  unsteady.  She  has 
trouble  sewing;  she  cannot  put  the  needle  where  she  wants  to.  She  is  awkward 
in  buttoning  and  unbuttoning;  cannot  make  figures  in  the  air  with  her  feet 
so  that  they  could  be  understood.  There  is  marked  unsteadiness  of  the  head 
and  body  while  sitting  in  a  chair. 

Dysdiadokokinesia  is  present  on  pronation-supination  test  in  both  forearms, 

88  75 

more  marked  in  left  than  right.    Tapping  Test:    right  ,  left  .    Steadiness 

184  162 

test   fails  on   12  mm.  hole  with  right  hand  in  three  seconds,  with  left,  within 
one  second. 

Reflexes :  Biceps,  triceps  and  wrist  reflexes  absent ;  knee  and  Achilles' 
reflexes  absent,  Babinski  and  Chaddock  reflexes  present  on  both  sides;  Oppen- 
heim  slightly  present ;  Gordon  negative ;  hallux  erectus ;  no  ankle  clonus.  The 
abdominal  reflexes  are  all  present  and  more  marked  on  the  left  side  than  on 
the  right. 

Abnormal  Involuntary  Movements :  There  is  twitching  of  the  left  lower 
lip  occasionally  and  general  muscular  unsteadiness ;  motor  restlessness. 

Sensation :  She  has  complained  of  lightning  pains  in  her  arms  and  legs 
for  the  last  two  years,  momentary  and  on  and  oflf,  and  aching  of  the  legs 
may  last  for  hours  at  a  time.  Sense  of  posture  is  lost  in  her  feet  and  toes, 
slightly  defective  in  her  legs,  arms  and  hands.  Deep  pressure  on  the  tendo 
Achilles  and  muscles  is  painful.  Joint  stretching  is  not  painful  unless  extreme.. 
She  cannot  duplicate  positions  of  "joints  with  other  foot  or  toes.  Stereognosis 
good  in  hands.  Barognosis  slightly  defective  in  both  hands.  Sensations  to  pain, 
touch,  and  temperature  are  normal  on  arms,  legs  and  body.  Pain  sensation  and 
touch  sensation  are  slightly  defective  on  the  ankles  and  feet.  She  does  not 
easily  or  usually  distinguish  the  head  and  point  of  a  pin  on  the  feet  and  ankles. 
Vibration  test  is  not  felt  on  legs,  very  slight  on  arms. 

Nutrition:  Weight  103  pounds;  normal  for  her  age  and  height  IHVa  pounds. 
The  limbs  are  small,  but  there  is  no  muscular  atrophy. 

Vasomotor :    The  feet  and  legs  feel  cold  to  the  touch. 

Secretory  Disturbances :     Perspiration   normal ;   no   salivation. 

Laboratory  Tests :  The  blood  Wassermann  reaction  is  negative.  Spinal 
Fluid :  cell  count  10,  globulin  slightly  increased ;  Wassermann  reaction  negative. 
Blood:  hemoglobin,  80  per  cent.;  red  blood  corpuscles,  4,144,000;  leukocytes, 
7,000. 

Urine :    It  showed  nothing  abnormal  except  indican. 

In  view  of  the  mutual  ectodermal  origin  of  the  breasts  and  the 
nervous  system  it  has  seemed  to  me  that  the  occurrence  of  polymastia 
(hypermastia,  hypertheUa  or  polythely)  in  association  with  Friedreich's 
ataxia  is  not  necessarily  fortuitous.  The  mode  of  development  of  the 
mammary  glands  ^  presents  some  similarity  to  the  mode  of  development 

1.  Bailey  and  Miller:  Textbook  of  Embryology,  Ed.  3,  New  York,  William 
Wood  &  Co.,  1916,  p.  442. 

Minot :    Human  Embryology,  New  York,  Macmillan  Co.,  1897,  p.  564. 
Schultze:     Sitzungs-Berichte  der  Physikalisch-Medicinischen  Gesellschaft  zu 

Wurzburg,  1892,  p.  77. 
Schmidt:    Morphol.  Arb.  7:157,  1897. 
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of  the  nervous  system.  First  there  develops  along  the  ventrolateral  sur- 
face of  the  body  in  embryos  6  or  7  mm.  in  length  or  even  less,  a  thick- 
ening of  the  epidermis  in  the  form  of  a  ridge  extending  from  the  level 
of  the  shoulder  to  the  inguinal  fold,  known  as  the  milk  streak,  milk 
line,  milk  ridge,  or  mammary  line.  With  the  thickening  of  the  edges  and 
the  ingrowth  of  epithelial  cells  along  the  center  and  the  subsequent 
cornification  and  desquamation  of  the  central  cells  a  groove  is  formed 
and  at  the  same  time  the  epithelial  groove  becomes  partly  surrounded  by 
mesenchymal  tissue  in  a  way  that  reminds  us  of  the  growth  of  the 
vertebrae  around  the  neural  tube.  Then  portions  of  the  mammary  line 
become  obliterated  and  leave  hillocks  in  various  numbers  in  different 
animals,  and  in  different  localities,  caudad  in  ruminants,  cephalad  in 
primates,  and  in  normal  development  only  two  hillocks  are  left  in  the 
human  species.  This  number  may,  however,  vary,  and  Neugebauer  ^ 
has  reported  a  woman  with  six  mammary  glands  above  the  normal 
breasts  and  two  below,  making  in  all  ten  nipples ;  Mattison  ^  has  reported 
a  total  of  eight.  The  largest  number  I  have  seen  is  five,  three  on  the 
left  side  and  two  on  the  right  side,  and  it  may  be  of  significance  that 
her  grandmother  was  a  full-blooded  Indian.  It  seems  probable  that  the 
frequency  of  polymastia  varies  in  different  races.  Iwai  *  found  them  in 
3.75  per  cent,  of  the  Japanese  while  Leichtenstern  ^  estimated  them  at 
1  in  500  persons. 

\^arious  views  have  been  expressed  concerning  the  reason  for 
development  of  polymastia :  That  it  is  an  example  of  atavism,  or  that 
it  is  due  to  a  dichotomy  of  a  single  gland,  but  the  latter  theory  has 
little  foundation  as  the  anlage  is  already  present  for  the  development  of 
the  breast  from  the  mammary  line  and  each  breast  development  is  itself 
a  dichotomy  of  the  mammary  line,  the  defect  being  that  the  obliteration 
of  this  line  is  incomplete  and  leaves  more  hillocks  than  should  normally 
be  present.  It  rather  seems  to  me  that  the  defect  lies  in  a  lack  of 
sufficient  developmental  impulse.  Whether  Friedreich's  ataxia  is  itself 
to  be  regarded  in  the  same  light  remains  still  to  be  determined,  but  it 

2.  Neugebauer :  Quoted  by  Iwai :  Eine  bisher  einzig  dastehende  Beobach- 
tung  von  Polymastie  mit  10  Brustwarzen,  Centralblatt  fiir  Gynakologie,  1886, 
No.  45. 

3.  Mattison,  E.  G. :  Supernumerary  Axillary  Mammary  Glands,  J.  A.  M.  A. 
59:276,  1912. 

4.  Iwai :  A  Statistical  Study  on  the  Polymastia  of  the  Japanese,  Lancet, 
Sept.  14,  1907,  p.  753. 

The  Relation  of  Polymastia  to  Multiparous  Births,  ibid.,  Sept.  21,  1907,  p.  818. 

5.  Leichtenstern :  Quoted  by  Iwai :  Ueber  das  Vorkommen  u.  die  Bedeutung 
supernummerarer  (accessorischer)  Bruste  u.  Brustwarzen,  Virchows,  Arch.-  f. 
path.  Anat.  73:222,  1878. 
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seems  probable  that  the  spinal  cord  pathways  may  have  a  sufficient 
developmental  impulse  to  carry  them  up  to  a  certain  time  in  life  and 
can  go  no  further  but^retrogress,  as  do  various  other  parts  of  the  body. 
As  the  lens  is  developed  from  the  ectoderm  in  much  the  same  manner 
as  the  breast,  the  occurrence  of  congenital  cataract  mentioned  by 
Moravsik  "^  in  association  with  Friedreich's  ataxia  is  very  suggestive. 
One  of  the  author's  patients,  a  man  aged  41,  who  has  migraine  and  a 
left  polymastia,  has  a  child  with  congenital  cataract ;  his  father's  brother 
had  twin  children.  Storch  ^  reported  a  remarkable  case,  with  two  extra 
mammae  above  the  normal  mammae,  in  which  the  patient  had  a  mole 
about  the  middle  of  the  right  eyebrow  which  had  a  periodic  bleeding 
every  twenty-eight  days  from  the  age  of  2  years  until  her  regular 
normal  menstruation  began  at  the  age  of  11  years. 

The  familial  character  of  Friedreich's  disease  is  not  without  its 
analog  in  polymastia.  Dr.  Peterquin  reported  a  case  in  which  three 
sons  and  two  daughters  inherited  polymastia  from  their  father,  and 
Iwai  found  that  brothers  and  sisters  had  them  in  0.97  per  cent,  of  cases. 
Three  boy  and  three  girl  siblings  have  been  known  to  have  them,  and 
it  has  been  known  to  be  present  in  four  generations. 

It  will  be  recalled  that  in  the  case  under  discussion  the  father  was 
one  of  twelve  siblings  and  the  mother  was  likewise  one  of  twelve 
siblings,  and  that  the  father  has  twin  sisters.  According  to  Davenport  * 
among  the  close  relations  of  repeating  mothers  the  ratio  of  twin  pro- 
duction rises  to  4.5  per  cent,  and  among  the  close  relatives  of  fathers 
of  twins  there  are  4.2  per  cent,  of  twins,  which  seems  to  show  that  the 
father  is  about  as  important  in  the  production  of  twins  as  is  the  mother. 
In  America  about  1  per  cent,  of  all  human  births  are  polyparous,  in 
Europe  1.37  per  cent,  and  in  Japan  0.82  per  cent.  The  high  fecundity 
of  both  parents'  families  is  suggestive  of  the  comparative  zoologic  and 
paleontologic  relationship  of  polymastia  to  polyparity.  The  general 
rule  is  that  animals  give  rise  on  an  average  to  half  the  number  of 
offspring  that  they  have  breasts  although  they  may  give  birth  to  an 
equal  number.  In  a  general  way  this  seems  to  be  true  of  women  with 
polymastia,  that  is,  it  increases  the  probability  of  polyparity  as  well  as 
multiparity.  Thus  Iwai  found  out  of  twenty-four  cases  of  multiple 
births  that  sixteen  had  supernumerary  breasts. 

6.  Moravsik :  Quoted  by  Oppenheim :  Textbook  of  Nervous  Diseases, 
vol.  1,  p.  196;  English  translation  published  by  Otto  Schulze  &  Co.,  1911. 

7.  Storch :   Report  of  a  Case  of  Polymastia,  M.  &  S.  J.,  New  Orleans,  1916. 

8.  Davenport,  Charles  B. :  The  Influence  of  the  Male  on  the  Production  of 
Twins,  Med.  Rec,  March  27,  1920. 
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While  Pliny  ^  writes  of  twelve  human  embryos  at  one  abortion,  we 
at  least  know  that  reports  of  from  five  to  eight  have  been  made  in 
modern  times,  and  this  would  tend  to  add  weight  to  the  assumption 
that  the  human  female  originally  had  ten  or  twelve  breasts.  It  is 
unfortunate  that  patients  with  Friedreich's  ataxia  do  not,  as  far  as  I 
know,  marry  and  have  offspring,  as  this  would  materially  add  to  our 
information.  We,  at  least,  have  the  interesting  association  in  this  case 
of  abnormal  fecundity,  twins,  polymastia  and  Friedreich's  ataxia. 

9.  Pliny :    Natural  History,  translated  by  Bostock  and  Riley,  London,  H.  G. 
Rr.hn  2:   Bcok  7,  p.  144,  1855. 


CORTICAL    MOTOR    MECHANISM    OF    THE 
SHEEP     BRAIN  * 

CHARLES     BAGLEY,    JR.,     M.D. 

BALTIMORE 
INTRODUCTION 

This  paper  is  a  part  of  a  general  study  of  the  entire  cortex  of  the 
sheep  brain,  the  motor  area  alone  being  considered  in  this  communi- 
cation. The  work  has  been  carried  on  under  the  direction  of  Dr.  Adolf 
Meyer,  to  whom  I  am  grateful  for  guidance  and  much  valuable 
assistance. 

Marcacci,^  in  1877,  outlined  in  the  sheep  brain  four  excitable  areas : 
first,  the  center  for  the  opposite  fore  limb  in  the  posterior  part  of  the 
superior  frontal  convolution;  second,  the  center  for  the  muscles  of  the 
neck,  stimulation  of  which  caused  the  head  to  pull  to  the  opposite  side 
and  in  the  male,  a  movement  simulating  butting;  this  center  he  also 
located  in  the  superior  frontal  convolution  in  front  of  that  for  the 
fore  limb;  third,  a  center  for  movements  of  the  facial  muscles;  no 
mention  is  made  concerning  whether  these  movements  occur  on  the 
same  or  opposite  side.  He  frequently  noticed  that  associated  with  the 
movements  of  these  muscles  there  were  movements  of  the  tongue. 
This  area  was  located  toward  the  outer  side  of  the  coronal  sulcus, 
toward  the  anterior  pole  of  the  brain,  in  very  much  the  same  position 
as  the  center  for  movements  of  muscles  of  the  same  side  of  the  face  as 
determined  by  our  stimulation  experiments.  On  the  extreme  frontal 
pole  of  the  brain  at  the  anterior  extremity  of  the  coronal  sulcus,  he 
located  the  fourth  center,  that  for  movements  of  the  mandible,  stimula- 
tion of  which  caused  movements  of  the  jaw,  simulating  chewing. 

Ziehen  ^  found  that  a  center  for  movements  of  the  opposite  fore 
limb  was  in  the  superior  frontal  convolution,  just  anterior  and  posterior 
to  the  fissura  splenialis  and  that  for  the  hind  limb  was  posterior  to  the 
cruciate  sulcus  (area  perpendicularly  shaded  in  Figure  2).  Stimulation 
of  the  cortex  lateral  to  the  coronal  sulcus  resulted  in  raising  the  head, 
crossed  shoulder  movements  and  turning  the  head  to  the  opposite  side. 

*  From  the  Neurological  Laboratory  of  the  Henry  Phipps  Psychiatric  Clinic, 
Johns  Hopkins  University. 

1.  Marcacci,  A. :  Determinazione  della  zona  eccitabile  net  cervello  pecorino, 
Arch.  ital.  per  le  mal.  nerv.,  Milano  14:34-38,  1877. 

2.  Ziehen,  T. :  Ein  Beitrag  zur  Lehre  von  den  Beziehungen  zwischen  Lage 
und  Function  im  Bereich  der  motorischen  Region  der  Grosshirnrinde  mit 
specieller  Riicksicht  auf  das  Rindenfeld  des  Orbicularis  oculi,  Arch.  f.  Anat.  u. 
Physiol.;  Phys.  Abt.,  1899,  pp.  158-173. 
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This  area  like  that  for  the  hind  limb  extends  behind  the  cruciate  sulcus 
(area  obliquely  shaded  in  Figure  2).  Stimulation  of  the  cortex  just 
lateral  to  this  area,  in  the  anterior  region  of  the  sulcus  suprasylvius 
behind  the  sulcus  diagonal  is,  gave  contractions  of  the  mouth,  eye,  ear 
and  face  musculature  of  the  opposite,  and  later  also  of  the  same  side 
(area  horizontally  shaded  in  Figure  2).     Somewhat  behind  the  sulcus 


Cervello  di  agnello  vedato  nella  saa  faccia  laterale  sinistra. 

c.  Scissura  crociata. 

s.  Scissura  Silviana. 

0.  0.  Lobo  deir  insula,  alio  scoperto. 

B.  Lobulo  sfenoidale  o  mastoide. 

A.  Circonvoluzione  olfattiva, 

f.  Bulbo  olfattivo. 

D.  G.  E.  P.  F.  Circonvoluzioni  temporali. 

L.  M.  Circonvoluzioni  occipitali. 

H.  Circonvoluzione  parietale  posteriore,  post-crociata. 
R.  N.  T.  K.  Circonvoluzioni  parietali  anteriori  pre-cro- 
ciate. 
I.  JI.  Circonvoluzioni  frontali. 

1.  Centre  motorio  di  flessione   per  V  arto  opposto 
anteriore. 

2.  Centro  motorio  della  cervice,  e  di  cozzo. 

3.  Centro  motorio  della  faccia  e  della  lingua. 

4.  Centro  motorio  mandibolare. 

Fig.  1. — Motor  areas  of  the  cortex  of  the  sheep  brain,  after  Marcacci. 


diagonalis  he  obtained  contraction  of  the  mouth-face  muscles  only ; 
behind  the  latter  area  he  found  decided  movements  of  the  crossed  ear 
and  the  crossed  orbicularis  oculi ;  contractions  on  the  same  side  were 
not  noticed.  In  this  area  he  noticed  a  marked  flow  of  saliva  and  some- 
times mastication  and  movements  with  extension  of  the  tongue 
(Fig.  2). 


^7;/        n.  s^s        el 


I         cf 


rhl     Itp      Pais  csp 

Laterale  Convexitat  des  Schafhirns.  Linke  Hemisphare,  von  der  Seite  und  oben  gesehen. 
a  =  „Bugel  a",  cf  =  Sulcus  confinis,  co  =  S.  coronalis,  i  =  S.  diagonalis,  el  =  S.  ecto- 
lateralis,  esp  =  S.  ectosylvius  posticus,  I  =  S.  lateralis,  PaFS  =  Processus  acumiDis 
Fossae  Sjlvii,  ps  =  Sulcus  praesjlvius,  Ba,  Rp  =  Ramus  anterior  bezw.  posterior  der 
Fossa  Sylvii,  rhl  =  Fissura  rhinalis  lateralis,  spl  =  F>inschnitt  der  Fissura  splenialis, 
ss  =  Sulcus  suprasylvius.  Bei  x  zieht  eine  grosse  Vene  uber  die  laterale  Convexitat. 
Die  Bedeutung  der  Schraffirungen  ist  im  Text  nachzulesen. 

Fig.  2. — Motor  areas  of  the  cortex  of  the  sheep  brain,  after  Ziehen. 


Face,  nioutli,  and  tongue. 

Head  and  eyes. 
Fore  limb. 
Hind  limb. 


Fig.  3. — Motor  areas  of  the  cortex  of  the  sheep  brain  (dorsal  aspect),  after 
Simpson  and  King. 
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Several  years  later,  Simpson  and  King  ^  performed  twenty-three 
experiments  and  concluded  that  the  cortical  motor  area  was  located 
in  the  superior  frontal  convolution,  that  it  extended  from  a  line  2  mm. 
in  front  of  the  cruciate  fissure  behind  to  almost  the  frontal  pole  of  the 
hemisphere,  and  lateromesially  from  the  coronal  sulcus  over  the  mesial 
border,  about  1  mm.  on  the  mesial  aspect  of  the  hemisphere.  They 
outlined  four  areas  from  behind  forward  for  the  hind  limb,  fore  limb, 
head  and  eyes,  and  face,  mouth  and  tongue,  and  concluded  that  the 
latter  was  the  least  excitable.  In  many  individuals,  motor  responses 
were  not  obtained  from  one  or  more  of  these  areas  (Figs.  3  and  4). 

Leonardo  Bianchi  *  located  the  center  for  the  movement  of  the 
posterior  and  anterior  limbs  in  the  posterior  portion  of  the  superior 
frontal  gyrus  and  that  for  the  muscles  of  the  neck  and  trunk,  just 
anterior  to  these  centers.  To  the  outer  side  of  the  coronal  sulcus  in 
the  posterior  extremity  of  the  midfrontal  convolution,  just  anterior 

Hind  limb. 
Fore  limb. 

Head  and  eyes. 

Face,  mouth,  and 
tongue. 


Fig.  4. — Motor  areas  of  the  cortex  of  the  sheep  brain  (mesial  aspect),  after 
Simpson  and  King. 

to  the  cruciate  sulcus,  he  located  the  center  for  the  opening  of  the 
eyelids.  In  the  cortex  just  posterior  to  the  cruciate  sulcus,  he  located 
the  center  for  closing  the  lids.  Immediately  lateral  to  the  suprasylvian 
and  opposite  the  upper  extremity  of  the  sylvian  fissure,  he  located  the 
center  for  movement  of  the  ear  (Figs.  5  and  6). 

The  course  of  the  fibers  from  the  motor  cortex  to  the  spinal  cord 
was  investigated  by  Dexler  and  Margulies,'  who  studied  the  pyramidal 
tract  of  the  sheep  in  Marchi  preparations  after  extirpation  of  almost 
an  entire  hemisphere.     King*'  studied  the  pyramidal  tract  after  extir- 

3.  Simpson,  S.,  and  King,  J.  L. :  Localization  of  the  ^lotor  Area  in  the 
Sheep,  Quart.  J.  Exper.  Physiol.  4:53-65,  1911. 

4.  Bianchi,  L. :  La  meccanica  del  cervello  e  la  f  unzione  dei  lobi  f  rontali, 
Torino,  F.  Bocca,  1920. 

5.  Dexler,  H.,  and  Margulies,  A. :  Ueber  die  Pyramidenbahn  des  Schafes  und 
der  Ziege.  Morphol.  Jahrb.,  Leipzig  35:413-449,  1906. 

6.  King,  J.  L. :  The  Pyramid  Tract  and  Other  Descending  Paths  in  the  Spinal 
Cord  of  the  Sheep.  Quart.  J.  Exper.  Physiol.  4:133-149,  1911. 


Fig.  38. 
PS.  Polo  sagittale.  —  SO.  Solco  cruciate.  —  AT.  Area  di  eocitazione  della 
muscolatura  della  nuca  e  del  tronco.  —  AI.  Idem  per  I'arto  posteriore. 
—  A  A.  Arto  anteriore  con  movimenti  meno  evidenti  deH'arto  poste- 
riore. —  PA.  Apertura  delle  palpebre.  —  P.  Chiusura  delle  palpebre.  — 
O.  Movimenti  dell'orecchio. 


Fig.  5. — Motor  areas  of  the  cortex  of  the  sheep  brain  (dorsal  aspect),  after 
Biaiichi. 


•    '  .    Fig.  39. 

O.  Area  per  i  movimenti  dell'orecchio.  —  P.  Chiusura  delle  palpebre.  — 
PA.  Apertura  delle  palpebre.  —  AA.  Movimenti  dell'arto  anteriore  e 
un  po'  meno  evidenti  dell'arto  posteriore.  —  AI.  Movimenti  deH'arto 
posteriore  e  un  po'  anche  dell'anteriore. 


Fig.  6. — Motor  areas  of  the  cortex  of  the  sheep  brain  (lateral  aspect),  after 
Bianchi. 
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pation  of  areas  varying  from  the  cortex  of  the  superior  frontal 
convokition  alone,  which  she  determined  to  be  the  excitable  cortex 
(Figs.  3  and  4),  to  the  areas  in  which  the  adjacent  convolutions  also 
were  destroyed.  King  concluded  that  the  pyramidal  tract  of  the  sheep 
was  comparatively  small ;  that  the  fibers  of  the  pyramidal  tract  decus- 
sated in  the  lower  part  of  the  medulla  and  first  cervical  segments  of  the 
cord ;  that  they  could  be  traced  into  the  reticular  formation  at  the  base 
of  the  dorsal  horn  and  among  the  lateral  horn  cells  as  well  as  those 
of  the  dorsal  part  of  the  ventral  horn.  This  was  also  true  of  the 
homolateral  fibers.  The  tract  could  not  be  traced  beyond  the  first 
cervical  segments.  An  uncrossed  ventral  corticospinal  tract  could  not 
be  demonstrated. 


Fig.  7. — Frontal  pole  of  the  brain  of  the   15.5-cm.   sheep  embryo,  showing 
the  coronal  sulcus  at  A,  which  marks  the  first  indication  of  the  motor  area. 


King  in  describing  the  course  of  degeneration  in  sections  made 
at  various  levels  of  the  brain  stem  made  no  mention  of  degeneration 
extending  into  the  tegmentum. 

Dexler  and  Margulies  ^  in  their  study  of  Marchi  preparations  of 
the  midbrain,  after  extirpation  of  almost  an  entire  hemisphere,  men- 
tioned an  area  of  very  fine  degeneration  which  turned  laterally  and 
dorsally  in  the  midbrain  and  was  lost.  They  concluded  that  because  of 
the  great  areas  of  softening  which  affected  the  thalamus  after  their 
extirpation,'  a  definite  statement  concerning  this  degeneration  could 
not  be  made.     They  also  noticed  a  coarsely  degenerated  bundle,  the 
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fibers  of  which  seemed  to  go  through  the  raphe  to  the  opposite  side. 
The  latter  bundle  and  the  preceding  one  fell  outside  their  consideration, 
as  the  fibers  did  not  reach  the  cord. 

Draseke  ^  in  Marchi  preparations  of  the  midbrain  of  Vesperugo 
serontinus  and  Pteropus  ur sinus  described  a  "proximal  crossing"  of 
the  pyramidal  tract  and  suggested  that  the  fibers  of  this  bundle  were 
distributed  to  the  nuclei  of  the  motor  cranial  nerves.  Merzbacher  and 
Spielmeyer  ^  in  work  done  on  Vesperugo  noctula,  corroborated  this 
finding,  although  they  were  in  disagreement  with  Draseke  on  other 
points. 


Fig.  8. — Frontal  pole  of  the  brain  of  the  30-cm.  sheep  embryo,  showing 
the  coronal  sulcus  A,  with  its  various  spurs  and  the  anterior  end  of  the 
presylvian  sulcus  B. 

Simpson,^  in  describing  a  frontal  section  of  the  midbrain  at  the 
level  of  the  anterior  corpora  quadrigemina  in  Marchi  preparations  after 
extirpation  of  the  motor  cortex  in  the  brain  of  the  Canadian  porcu- 
pine (Erethizon  dorsatus,  Linn.),  mentioned  small  fiber  bundles  cut 
transversely  behind  the  main  mass  of  the  pyramid  and  running  parallel 
with  it.     He  also  mentioned  other  fiber  bundles  which  came  off  from 


7.  Draseke,  J. :  Zur  mikroskopischen  Kenntnis  der  Pyramidenkreuzung  der 
Chiropteren,  Anat.  Anz.  23:449-456,  1903. 

8.  Merzbacher,  L.,  and  Spielmeyer,  W. :  Bietrage  zur  Kenntnis  des  Fleder- 
mausgehirns,  besonders  der  corticomotorischen  Bahnen,  Neurol.  Centralbl.  22: 
1050-1053,  1903. 

9.  Simpson,  S. :  The  Motor  Areas  and  Pyramid  Tract  in  the  C^adian 
Porcupine  (Erethizon  dorsatus,  Linn.),  Quart.  J.  Exper.  Physiol.  8:79-102,  1915. 
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the  dorsal  aspect  of  the  crusta  and  passed  backward  into  the  tegmen- 
tum at  right  angles  to  the  main  mass  of  the  tract.  These  fibers,  he 
believed,  terminated  in  the  gray  matter  somewhere  in  the  vicinitj^ ; 
but  they  could  not  be  traced  to  any  particular  nuclei. 

Bregmann/**  working  with  sections  in  the  midbrain  of  the  normal 
elephant,  called  attention  to  the  importance  of  the  fibers  going  to  the 
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Fig.  9. — Section  through  the  motor  area  of  the  30-cm.  sheep  embryo :  A, 
superior  frontal  gyrus ;  B,  coronal  sulcus ;  C,  middle  frontal  gyrus.  The  layer 
of  large  pyramidal  cells  which  extends  throughout  the  superior  frontal  gyrus 
and  stops  abruptly  in  the  middle  frontal  gyrus  at  D  may  be  noted. 


10.  Bregmann,  L.  E. :  Neue  Untersuchungen  zur  Kenntnis  der  Pyramiden- 
bahn.  2.  Die  Oblongatapvramide  des  Elephanten,  Anat.  Anz.  48:235-240, 
1915-1916. 


342 


CHARLES    BAG  LEY,    JR. 


facial  nucleus,  which  nucleus  plays  a  large  part  in  the  motor  mechanism 
of  the  trunk.  He  found  that  two  thirds  of  the  fibers  contained  in  the 
motor  pathway  from  the  cortex  terminated  in  the  facial  nucleus.  He 
called  attention  to  the  marked  difference  in  the  size  of  the  pyramidal 
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Fig.  10. — From  the  motor  cortex  at  Area  1  in  Figure  17.  The  first  layet 
is  relatively  broad ;  the  second  layer  is  rich  in  cells,  while  the  area  between 
this  and  the  layer  of  large  pyramidal  cells  is  narrow,  indicating  the  absence 
of  the  granular  layer.  The  large  pyramidal  cells  are  present  in  greater  number 
than  in  other  parts  of  the  cortex  ;  X  80. 

tract  in  a  section  through  the  anterior  portion  of  the  pons  above  the 
facial  nucleus,  and  in  another  section  in  the  caudal  end  of  the  pons 
after  the  facial  fibers  were  given  off.    There  was  also  further  diminution 
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in  the  pyramidal  tract  at  the  level  of  the  olive  so  that  he  concluded 
some  fibers  were  given  oft'  to  the  nuclei  of  the  lower  motor  cranial 
nerves. 

The  work  of  Hoche,^^  in  connection  with  two  fatal  cases  in  man 
in  which  there  was  softening  of  one  cerebral  hemisphere,  has  added 
much  information  to  our  knowledge  of  the  corticotegmental  bundle 


Fig.  11. — From  the  motor  cortex  at  Area  4  in  Figure  17.  This  differs  from 
the  cortex  of  the  motor  area  as  shown  in  Figure  10  in  that  the  second  layer 
is  not  so  broad;  the  area  between  the  second  and  fifth  layers  is  broader;  the 
fifth  layer  is  not  so  rich  in  cells,  and  the  individual  cells  are  smaller;  X  80. 

11.  Hoche,  A.:  Beitrage  zur  Anatomic  der  Pyramidenbahn  und  der  oberen 
Scheife,  nebst  Remerkungen  iiber  die  abnormen  Biindel  in  Pons  and  Medulla 
oblongata,  Arch.  f.  Psychiat.  30:103-136,  18S8. 
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in  the  human  brain.  From  his  work,  the  fibers  appear  to  pass  through 
the  internal  capsule  into  the  base  of  the  cerebral  peduncle  and  into 
the  pons  region  where  they  are  detached  from  the  main  mass  of  the 
pyramidal  tract  and  take  a  position  in  the  region  of  the  lemniscus 
medialis.  Fibers  are  given  off  to  the  facial  and  hypoglossal  nuclei  of 
the  same  and  opposite  sides. 
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Fig.  12. — From  the  motor  cortex  at  Area  5  in  Figure  17.     The  cell  structure 
|uite  unlike  that  in  Figure  10 ;  X  80. 

METHODS     AND     MATERIAL 

The  foundation  of  our  work  consisted  of  a  complete  survey  of 
sections  of  the  cortex,  representing  the  cell  structure,  duplicated  by 
sections    representing    the    fiber    arrangement.      The    cell    and    fiber 
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structures  were  first  studied  in  a  series  of  frontal  sections  of  the  entire 
brain;  in  this  series  the  variation  of  the  angle  at  which  gyri  were 
sectioned  made  the  study  of  lamination  very  difficult.  In  another 
series  the  gyri  were  dissected  individually  after  fixation  in  liquor 
formaldehydi  and  then  divided  into  blocks,  which  made  cutting  at  a 
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P'ig.  13. — rrom  ihe  small  gyrus  at  the  outer  extremity  of  the  cruciate  sulcus 
at  Area  6  in  Figure  17.  This  section  resembles  that  of  the  motor  cortex  shown 
in  Figure  10  in  the  rather  broad  zonal  layer,  the  absence  of  a  granular  layer, 
and  the  presence  of  large  pyramidal  cells ;  X  80. 

right  angle  to  the  surface  possible  in  every  block.  If,  for  example, 
there  was  a  sharp  curve  in  the  gyrus,  a  wedge  of  tissue  was  sacrificed 
so  that  the  remaining  sections  were  cut  at  a  right  angle  to  the  surface. 
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The  material  for  cell  studies  was  fixed  in  10  per  cent,  liquor  formal- 
dehydi,  in  some  instances  through  carotid  injection.  The  blocks  were 
imbedded  in  paraffin  and  sections  cut  at  a  thickness  of  20  microns  and 
stained  with  thionin.  The  material  for  fiber  studies  was  fixed  in  liquor 
formaldehydi  and  mordanted  in  Miiller's  fluid  for  six  weeks,  embedded 
in  celloidin  and  stained  by  the  Weigert-Pal  method,  and  sectioned  at 


Fig.  14. — From  the  motor  cortex  at  Area  2  in  Figure  17.     The  broad  layer 
of  tangential  fibers  is  characteristic  of  the  cortex  of  the  motor  area;  X  80. 


20  microns.  After  study  of  these  sections  an  effort  was  made  to  outline 
the  motor  cortex ;  but  because  the  histologic  arrangement  was  not 
altogether  unequivocal,  a  series  of  stimulation  experiments  was  under- 
taken.    Under  cocain   anesthesia   various  parts   of   the   cortex   were 
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exposed  and  stimulated  by  the  bipolar  method  and  the  findings  checked 
by  the  unipolar  method ;  the  Petzold  coil  was  used  and  the  current 
registered  on  the  centimeter  scale.  Thirty  experiments  were  performed 
on  eighteen  sheep. 

Extirpation  of  the  motor  cortex  followed  in  the  animal  stimulated. 
The  pia  over  the  crest  of  the  gyrus  was  divided  and  then  gently  peeled 
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Fig.  15. — Fiber  structure  of  the  motor  cortex  at  Area  5  in  Figure  17. 
narrow  tangential  layer  of  fibers  may  be  noted ;   X  80. 


The 


from  the  gyrus.  This  greatly  reduced  the  danger  of  interfering  with 
the  circulation  of  the  surrounding  cortex  or  of  direct  injury  to  the 
adjacent  gyri  (Fig.  18).  After  extirpation  the  animal  was  killed  in" 
from  twenty-seven  to  thirty  days.     The  brains  were  fixed  in  Muller's 
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fluid  through  carotid  injection  and  immersion  for  from  ten  to  fourteen 
days.  Three  millimeter  blocks  were  then  cut  and  stained  by  the  Marchi 
method,  when  they  were  embedded  in  celloidin. 

HISTOLOGIC     STUDIES 

To  obtain  the  landmarks  of  the  cortex  the  fissuration  of  the  brain 
was  studied  in  a  series  of  fetuses ;  at  full  term  the  average  head-rump 


Fig.   16. — From  Area  6  in  Figure   17,  showing  the  narrow   tangential  la3er 
of  fibers ;  X  80. 

measurement  of  the  fetus  was  50  cm.  The  hippocampal  fissure 
appeared  at  a  very  early  stage  and  the  rhinal  fissure  in  the  14.5-cm. 
embryo.  In  the  15.5-cm.  embryo,  the  splenial  sulcus  was  well  marked; 
there    was    a    broad    depression    at    the    site    of    the    Sylvian    fissure 
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and  a  slight,  narrow,  vertical  depression  on  the  anterior  extremity, 
which  was  the  beginning  of  the  coronal  sulcus  (Fig.  7).  x\t  the 
appearance  of  this  sulcus  lamination  had  not  commenced.  In  the 
brain  of  the  21-cm.  embryo  the  beginning  of  lamination  was  seen 
very  satisfactorily,  while  in  the  brain  of  the  24-cm.  embryo,  in  which 
the  coronal  sulcus  was  already  deep,  the  cell  structure  of  the  cortex 
presented  definite  lamination.  There  was  found  to  be  a  very  rapid 
progress  in  fissuration  and  lamination  between  this  stage  and  that  of 


Fig.  17. — Dorsal  surface  of  the  sheep  brain :  Areas  1  and  2,  centers  for 
movements  of  the  extremities ;  Area  3,  center  for  movements  of  the  head  and 
exes  to  the  opposite  side;  Area  5,  center  for  movements  of  the  face  muscles  of 
the  same  side;  Area  6,  an  area  histologically  of  the  motor  type  of  cortex,  but 
which  gives  no  response  on  stimulation.  A,  sulcus  diagonalis ;  B,  sulcus 
splcnialis ;  C,  sulcus  cruciatus ;  D,  sulcus  suprasylvius ;  E,  sulcus  lateralis ;  F, 
sulcus  intermedius.  and  G,  sulcus  medialis. 


the  30-cm.  embryo*  (Fig.  8),  in  which  the  cell  picture  and  the 
development  of  the  coronal  sulcus  with  its  various  ramifications 
approached  that  of  the  adult  brain.  The  Betz  cell  layer  of  the  brain 
of  this   30-cm.   embryo   was   particularly  interesting  in   that   it   could 
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be  followed  from  the  mesial  surface  of  the  superior  frontal  convolu- 
tion over  the  crest  into  the  depth  of  the  coronal  sulcus  and  almost  to 
the  crest  of  the  "middle  frontal"  convolution,  where  it  abruptly 
changed  to  a  layer  of  small,  thinly  scattered  cells  (Fig.  9). 

On  the  basis  of  cell  types  and  lamination,  eight  distinct  cortical 
areas  were  outlined  in  each  hemisphere  of  the  adult  sheep  brain;  one 
of  these  areas,  located  on  the  superior  frontal  convolution,  was  desig- 
nated as  the  motor  cortex.  Its  chief  characteristics  were  a  broad  first 
layer,  a  very  rich  second  layer,  a  poor  third  layer,  absence  of  the 
granular  layer,  while  the  fourth  layer  contained  numerous  large 
pyramidal  cells  which  were  slightly  larger  than  the  pyramidal  cells 
of  this  layer   found  in  other  parts  of  the  cortex  and   present   in  a 


Area  6 
Area  1 
Area  z 
Area  5 
Area  3 


Area  4 


Fig.  18.— Frontal  surface  of  the  sheep  bram :  Areas  1,  2,  3,  5  and  6  as  in 
Figure  17;  Area  4,  center  for  the  movements  of  the  face  muscles  of  the 
opposite  side:  A,  B,  C  and  D,  as  in  Figure  17;  H,  sulcus  coronalis ;  /,  sulcus 
praesylvius. 

much  larger  number.  The  fifth  layer  presented  nothing  distinctive 
(Fig.  10).  Toward  the  extreme  anterior  portion  of  the  superior 
frontal  convolution  the  cells  of  the  fourth  layer  were  less  prominent. 
The  cell  structure  of  the  superior  frontal  convolution  has  been  well 
described  by  King,^^  who  concluded  that  it  is  characterized  by  elements 
analogous  to  those  of  the  motor  cortex  of  man.  The  portion  of  cortex 
bounded  laterally  by  the  outer  prolongation  of  the  coronal  sulcus  and 
mesially  by  the  presylvian  fissure  (Fig.  14,  Area  4)  histologically 
presented  some  of  the  characteristics  of  the  cortex  of  the  superior 

12.  King,  J.  L. :  Localization  of  the  Motor  Area  in  the  Sheep's  Brain  by  the 
Histological  Method!  J.  Comp.  Neurol.  21:311-320,  1911. 
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frontal  convolution  in  that  there  was  a  broad  zonal  layer,  a  narrow, 
though  closely  packed,  second  layer  and  prominent  fourth  layer 
(Fig.  11). 

The  cortex  of  the  "middle  frontal"  convolution  differed  from  that 
of  the  superior  frontal  convolution  in  that  the  zonal  layer  was  not  so 
wide;  the  cells  of  the  second  layer  were  more  loosely  placed,  while 
those  of  the  fourth  layer  were  much  smaller  in  size  and  fewer  in 
number  (Fig.  12).  On  the  mesial  surface  of  this  gyrus,  however,  the 
structure  was  very  much  like  that  of  the  superior  frontal  convolution. 
Adjacent  to  the  posterior  portion  of  the  motor  area,  at  the  outer 
extremity  of  the  cruciate  sulcus,  there  was  a  small  U-shaped  g)Tus, 
the  fourth  layer  of  which  contained  a  few  pyramidal  cells  which  were 
larger  than  the  pyramidal  cells  in  the  fourth  layer  of  the  superior 
frontal  convolution  (Fig.  13). 


Fig.  19. — Frontal  view  of  sheep  brain  from  which  the  superior  frontal 
g\rus  has  been  extirpated  between  A,  posteriorly,  and  B,  anteriorly.  The 
absence  of  injury  to  the  surrounding  gyri  may  be  noted.  The  insert  shows  'the 
superior  frontal  gyrus  as  removed  intact  from  the  brain. 

The  fiber  structure  of  the  superior  frontal  convolution  difltered 
from  that  of  the  surrounding  cortex  in  that  the  tangential  layer  was 
much  broader  (Fig.  14).  The  tangential  layer  of  the  middle  frontal 
convolution  (Fig.  15),  as  well  as  that  of  the  gyrus  surrounding  the 
outer  end  of  the  cruciate  sulcus  (Fig.  16),  in  which  the  large  pyramidal 
cells  were  found,  was  very  shallow. 

STIMULATION     EXPERIMENTS 

As  a  result  of  the  stimulation  experiments  we  were  able  to  outline 
five  excitable  areas  (Figs.  17  and  18).  Area  1  was  located  at  the 
posterior  extremity  of  the  superior  frontal  gyrus  between  the  cruciate 
sulcus  and  the  indentation  of  the  splenial  sulcus.  Area  2  extended 
from  the  indentation  of  the  splenial  sulcus  forward  for  about  8  mm. 
Area  3,  about  8  mm.  in  length,  was  in  front  of  Area  2.  Areas  2  and 
3  were  sometimes  separated  by  a  small  area  of  nonexcitable  cortex ; 
but  in  other  experiments  they  were  found  to  be  continuous  and  in  still 
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others  they  were  found  to  overlap.  The  anterior  extremity  of  Area  3 
never  extended  to  the  extreme  anterior  portion  of  the  gyrus.  Area 
4  was  located  in  the  narrow  convolution  between  the  outer  anterior 
spur  of  the  coronal  sulcus  and  the  frontal  end  of  the  presylvian  fissure. 


Fig.  20. — Degeneration  in  the  crus  after  extirpation  of  Area  5  in  Figure  17; 
the  prolongation  backward  of  the  degenerated  fibers  A  may  be  noted; 
these  fibers  later  become  isolated  as  the  corticotegmental  bundle ;  X  8 :  C, 
tegmentum;  D,  bracchium  conjunctivum  positcum;  E,  central  gray;  F,  superior 
colliculus ;  G,  tractus  peduncularis  transversus ;  H,  cerebral  peduncle ;  /, 
ganglion  interpedunculare ;  K,  root  of  oculomotor  nerve;  L,  nucleus  ruber;  M, 
substantia  nigra ;  iV,  posterior  longitudinal  bundle ;  O,  oculomotor  nucleus ; 
P,  thalamo-olivary  bundle ;  Q,  raphe ;  R,  mesencephalic  root  of  trigeminal  nerve ; 
S,  midbrain  ventricle;  T,  stratum  meduUare  profundum;  U,  stratum  medullare 
intermedium ;  V,  stratum  medullare  superficiale,  and  IV,  stratum  zonale. 
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Area  5  was  located  in  the  portion  of  the  middle  frontal  gyrus  adjacent 
to  the  coronal  sulcus.  In  most  of  the  experiments  this  area  was  found 
to  be  about  1  cm.  square  and  located  opposite  the  midportion  of  the 
coronal  sulcus;  but  in  some  of  the  experiments  it  was  found  to  be 
slightly  more  anteriorly  placed.  These  five  excitable  areas  are  indicated 
in  Figures  17  and  18;  and,  in  addition,  there  is  indicated  a  sixth  area, 
which  though  not  responding  to  electrical  stimulation,  is  of  sufficient 
importance  because  of  its  architecture  to  be  included  in  this  study. 
Hereafter.  T  shall  refer  to  areas  from  1  to  6  without  reference  to 
Figures  17  and  18. 


Fig.  21. — A,  degeneration  in  pyramidal  tract;  B,  isolated  degeneration  of 
corticotegmental  bundle ;  C,  reticular  formation  of  tegmentum ;  D,  superior 
cerebellar  arm ;  E,  central  gray ;  F,  inferior  colliculus ;  H,  pons ;  J ,  ganglion 
interpedunculare ;  A',  posterior  longitudinal  tract;  O,  colliculospinal  tract;  P, 
corticospinal  fibers ;  R,  mesencephalic  root  of  trigeminal  nerve ;  5",  midbrain 
ventricle ;  U,  Forel's  decussation ;  V,  nucleus  of  Gudden ;  W,  central  tegmental 
bundle ;  X,  lateral  fillet,  and  Z,  mesial  filkt ;  X  8. 


Stimulation  of  Areas  1  and  2  gave  reactions  in  the  extremities 
and  occasionally  in  the  trunk.  Repeated  efforts  were  made  in  both 
hemispheres  to  determine  the  individual  areas  for  the  four  extremities ; 
with  very  few  exceptions  the  reaction  occurred  in  more  than  one  limb 
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and,  unless  the  current  was  kept  at  the  minimum,  a  reaction  occurred 
in  all  four  extremities.  When  the  current  was  reduced  sufficiently  so 
that  only  one  or  two  limbs  responded,  although  we  can  state  no 
definite  rule  as  to  contralateral  or  ipsilateral  reactions,  since  both 
occurred  with  almost  equal  frequency,  we  obtained  many  times  move- 
ments of  the  opposite  hind  limb  and  the  fore  limb  of  the  same  side. 


Fig.   22.— Photomicrograph   showing    the  ueusiiy    of   the   degeneration   at  A 
in  Figure  21 ;  X  125. 


Because  of  this  association  in  the  movements  of  the  hind  limb  of  one 
side  and  the  fore  limb  of  the  other  side,  an  attempt  was  made  to 
determine  the  character  of  the  movements  as  concerned  progression. 
In  most  cases,  however,  the  movements  consisted  of  contraction  of 
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muscles  of  a  single  group,  so  that  typical  progressive  movements  could 
not  be  brought  out.  One  can,  however,  say  with  certainty  that  the 
movement  of  two  or  more  limbs  did  not  occur  with  definite  rhythm. 
In  summing  up  all  of  the  experiments  on  Area  1  there  was  a  greater 
number  of   reactions  in  the  hind  legs  and  a  greater  number  in  the 
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Fig.  23. — Photomicrograph   showing   the    degeneration    at   B   in    Figure   21 ; 
X125. 


hind  leg  of  the  opposite  side.  In  Area  2  there  was  a  greater  number 
of  reactions  in  the  fore  limbs  and  the  reactions  of  the  limb  of  the 
opposite  side  were  slightly  greater.  In  addition  to  the  limb  movements, 
some  movements  of  the  trunk  were  observed  but  these  were  not 
conspicuous.     In  some  experiments,  Areas   1  and  2  gave  movements 
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of  the  head  and  eyes  to  the  opposite  side,  but  this  was  certainly  the 
exception. 

In  Area  3  the  movements  of  the  head  and  eyes  to  the  opposite  side 
were  always  easily  demonstrated  and  with  few  exceptions  were  the 
only  reactions  which  occurred  after  stimulation  of  this  area. 

Stimulation  of  Area  4  produced  contractions  of  the  muscles  of  the 
opposite  side  of  the  face  and  the  contractions  were  usually  more 
marked  in  the  lower  lip.  This  result  was  usually  easily  obtained  and 
with  less  current  than  was  required  to  bring  about  reactions  in  the 
limbs  in  Areas  1  and  2;  in  some  experiments,  however,  it  was  difficult 


Fig.  24. — Marking  the  caudal  end  of  the  degeneration  of  the  corticotegmental 
tract  A  at  the  position  of  the  facial  nucleus:  B,  pyramidal  tract;  L,  facial 
nucleus ;  M,  superior  olive ;  A^,  posterior  longitudinal  bundle ;  P,  colliculospinal 
bundle ;  Q,  abducens  nucleus ;  R,  spinal  root  of  trigeminal  nerve ;  S,  hind  brain 
ventricle,  and  Z,  mesial  fillet ;  X  8. 

to  bring  out,  and  in  these  animals  it  was  also  impossible  to  get  the 
characteristic  contractions  of  the  opposite  face  muscles  in  any  of  the 
surrounding  cortex.  The  reaction  following  stimulation  of  this  area, 
however,  was  in  the  contralateral  face  muscles  only,  unless  the  current 
was  sufficiently  strong  to  spread  to  the  ipsolateral  face  area  (Area  5) 
across  the  coronal  sulcus. 

Stimulation  of  Area   5  gave  ipsolateral  contractions  of  the    face 
muscles  and  the  reactions  were  usually  more  marked  in  the  upper 
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lip.  This  result  was  constantly  obtained  in  this  area  and  characteristic 
reactions  were  in  almost  every  case  produced  with  a  current  less 
strong  than  that  necessary  to  produce  reactions  in  the  other  areas. 

During  the  course  of  the  experiments  the  entire  dorsal  and  lateral 
surfaces    of    both    cerebral    hemispheres    were    repeatedly    stimulated 


'^•^^va^i^. 


Fig.  25. — Photomicrograph  taken  from  A  in  Figure  24,  showing  large  cells 
of  the  facial  nucleus  among  which  are  degenerated  fibers  of  the  corticotegmental 
bundle;  X  125. 


without  noticeable  muscle  contractions  in  the  periphery.  The  portions 
of  the  cortex  just  posterior  to  the  cruciate  sulcus  and  that  surrounding 
the  outer  extremity  of  this  sulcus  were  very  carefully  searched  for 
even  small  points  of  excitability,  but  always  without  positive  results. 
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One  special  experiment  was  performed  in  an  effort  to  determine  the 
excitability  of  the  gyrus  (Area  6)  surrounding  the  outer  extremity 
of  the  cruciate  sulcus.  In  this  animal  the  five  excitable  areas  responded 
to  a  current  ranging  from  twelve  to  ten;  but  there  was  no  response 
in  this  cortex  (Area  6)  at  a  current  of  eight,  beyond  which  it  was 
useless  to  go  because  of  the  probability  of  spread.  In  this  animal 
the  gyrus  was  extirpated  and  a  very  definite  pyramidal  tract  degen- 
eration was  demonstrated  in  Marchi  preparations  (Fig.  28). 

The  variation  in  the  conclusions  of  previous  workers  is  evidence 
of  the  difficulty  encountered  in  attempting  to  establish  definite  areas 


Fig.  26. — Degeneration  in  the  crus  after  extirpation  of  Area  6.  The  very 
slight  degeneration  A  extending  toward  the  tegmentum,  and  its  extreme  lateral 
position  as  compared  with  the  degeneration  in  Figure  20  may  be  noted :  D, 
bracchium  posticum ;  E,  central  gray ;  F,  superior  colliculus ;  H,  cerebral 
peduncle ;  K,  oculomotor  nerve ;  L,  nucleus  ruber ;  A'^,  posterior  longitudinal 
bundle;  O,  oculomotor  nucleus;  R,  mesencephalic  root  of  trigeminal  nerve;  S, 
midbrain  ventricle ;  U,  Forel's  decussation ;  X,  superior  mesial  fillet,  and  Z, 
mesial  fillet;  X  8. 


of  excitable  cortex  in  the  sheep  brain.  Our  conclusions,  which  led 
to  the  outlining  of  five  excitable  areas,  as  indicated  in  Figures  17 
and  18,  were  possible  only  after  frequently  repeated  attempts.  With 
a  view  to  avoiding  the  possibility  of  misinterpretation  some  of  the 
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protocols  are  given  below.  Areas  1  to  5  indicate  the  areas  as  shown  in 
Figures  17  and  18.  The  numerals  before  each  result  indicate  the 
position  of  the  coil  on  the  centimeter  scale  of  the  Petzold  apparatus, 
at  which  the  reading  was  made.  The  stimulations  were  always  com- 
menced with  a  very  weak  current  and  a  record  made  at  a  point  where 
the  current  was  sufficiently  strong  to  cause  a  reaction.  As  w'ill  be  found 
in  the  protocols,  an  effort  was  always  made  to  determine  the  weakest 
current  at  which  a  given  reaction  could  be  obtained.  In  some  experi- 
ments all  areas  of  both  hemispheres  were  stimulated ;  in  others  all  areas 


Fig.  27. — Caudal  end  of  the  cortico-tegmental  tract  degeneration  A,  after 
extirpation  of  Area  6;  B,  degeneration  in  pyramid;  D,  superior  cerebellar  arm; 
E,  central  gray ;  H,  peduncle ;  .V,  posterior  longitudinal  bundle ;  O,  colliculospinal 
bundle ;  S,  ventricle ;  X,  lateral  fillet,  and  Z,  mesial  fillet ;  X  8. 

of  one  hemisphere,  while  some  experiments  were  devoted  to  the  consid- 
eration of  a  limited  number  of  areas  of  the  cortex  of  one  hemisphere. 


EXTIRPATION     EXPERIMENTS 

In  the  extirpation  experiments,  stimulation  Areas   1,  2  and  3,  as 
previously  described,  were  extirpated   en  masse.     Stimulation  Areas 
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4  and  5  were  extirpated  separately.  The  small  U-shaped  gyrus  sur- 
rounding the  outer  extremity  of  the  cruciate  sulcus  (Area  6),  which 
contained  very  large  pyramidal  cells  but  gave  no  reactions  when  stimu- 
lated, was  also  extirpated  separately.  In  the  Marchi  sections,  after 
extirpation  of  all  of  these  areas,  a  degeneration  could  be  followed 
through  the  corona  radiata,  into  the  internal  capsule,  the  peduncle,  the 
pyramidal  tract  and  after  decussation,  to  the  upper  cervical  segments  of 
the  spinal  cord.     In  addition  there  was  always  a  degeneration  shown 


Fig.  28.^Photomicrograph  showing  the  slight  evidence  of  degeneration  in  the 
corticotegmental  bundle  after  extirpation  of  Area  6,  taken  from  A  in  Figure 
27;  X125. 

by  very  much  smaller  dots  extending  through  the  corpus  callosum  and 
in  almost  all  instances  to  the  same  gyri  of  the  opposite  side. 

The  study  of  the  main  mass  of  the  pyramidal  tract  after  extirpation 
of  various  areas  of  the  cortex  revealed  findings  similar  to  those 
previously  described  by  Dexler  and  Margulies  ^  and  by  King.''  Exami 
nation  of  the  Marchi  preparations  of  frontal  sections  made  at  a  high 
level  of  the  crus  revealed  variations  in  the  position  of  the  degenerated 
fibers  in  the  crus  following  extirpation  of  the  different  areas. 
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After  extirpation  of  stimulation  Areas  1,  2  and  3  in  the  superior 
frontal  gyrus,  the  degeneration  involved  chiefly  the  middle  portion 
of  the  pes,  there  being  no  degeneration  dots  in  the  most  mesial  and 
most  lateral  bundles.  The  dots  were  very  numerous,  rather  compact  and 
varied  in  size  from  very  minute  to  rather  large  ones.  After  extirpation 
of  stimulation  Area  4,  the  degeneration  was  very  generally  scattered 
over  the  structure,  involving  all  except  a  very  small  area  on  the  mesial 
side  and  a  little  larger  area  on  the  lateral  side.  The  dots  were  much 
fewer  in  number  and  smaller  than  those  observed  in  sections  after 
extirpation  of  Areas  1,  2  and  3.  After  extirpation  of  stimulation 
Area  5  in  the  middle  frontal  gyrus,  the  degeneration  involved  chiefly 
the  mesial  portion  of  the  pes,  there  being  no  dots  in  the  position  of  the 
outermost  fibers  of  the  structure.  There  were  practically  no  dots  in 
the  area  as  large  as  those  seen  after  extirpation  of  the  superior  frontal 
gyrus,,  so  that  when  the  dots  were  compared  they  ranged  from  small 
to  mediiim  size  and  were  widely  scattered.  After  extirpation  of  the 
small  U-shaped  gyrus  surrounding  the  outer  end  of  the  cruciate  sulcus 
(Area  6),  the  preparations  showed  rather  small  dots  scattered  chiefly 
through  the  central  portion  of  the  pes,  extending  toward,  but  not 
involving,  the  extreme  lateral  bundles  and  entirely  missing  the  mesial 
bundles. 

In  frontal  sections  made  at  the  level  of  the  nucleus  ruber,  there 
was  evidence,  after  extirpation  of  the  various  areas,  of  degenerated 
fibers  migrating  dorsalward  from  the  peduncle  into  the  tegmentum 
(Fig.  19).  Ater  extirpation  of  stimulation  Areas  1,  2,  3  and  stimula- 
tion Areas  4  and  5,  there  was  very  little  difference  in  the  amount 
of  degeneration  extending  into  the  tegmentum,  so  that  Figure  20, 
made  after  extirpation  of  stimulation  Area  5  in  Figures  17  and  18, 
is  a  good  representation  of  this  degeneration  after  extirpation  of  the 
three  areas.  In  the  sections  slightly  more  caudal  than  those  just 
described,  the  degenerated  tegmental  fibers  are  separated  from  the  main 
mass  of  the  pyramidal  tract,  forming  an  almost  circular  area  as  shown 
diagramatically  at  B  in  Figure  21  and  microscopically  in  Figure  23. 
These  figures  were  made  after  extirpation  of  Areas  1,  2  and  3;  but 
they  also  represent  the  appearance  of  the  tegmental  bundle  degener- 
ation after  extirpation  of  Areas  4  and  5.  The  degenerated  dots  are 
more  numerous,  larger  and  more  closely  compact  in  the  main  mass 
(Fig.  22)  of  the  pyramidal  tract  than  in  the  tegmental  bundle  mass 
(Fig.  23).  The  tegmental  bundle  degeneration  is  easily  followed 
until  the  section  at  the  level  of  the  facial  nucleus  is  reached  (Fig.  24), 
while  beyond  this  point  it  cannot  be  demonstrated.  At  this  level  the 
degenerated  fibers  can  be  found  among  and  surrounding  the  cells  of 
the  facial  nucleus  (Fig.  25). 
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After  extirpation  of  Area  6  in  the  section  at  the  level  of  the  nucleus 
ruber,  the  tegmental  degeneration  was  very  slight  and  the  fibers  were 
seen  in  a  much  more  lateral  position  (Fig.  26).  The  degeneration 
does  not  extend  to  so  low  a  level  in  the  brain  stem  as  it  does  after 
extirpation  of  the  other  areas,  and  was  last  visible  in  the  sections 
represented  by  Figure  27,  a  microscopic  picture  of  which  is  shown 
in  Figure  28. 

CONCLUSIONS 

1.  The  coronal  sulcus  is  one  of  the  first  fissures  to  appear  in  the 
development  of  the  neopallium  in  the  sheep  embryo.  Lamination  of 
the  cortex  mesial  and  lateral  to  the  coronal  sulcus  is  well  marked  at 
a  stage  of  development  when  the  coronal  sulcus  has  all  the  character- 
istics of  the  sulcus  of  the  adult  sheep  brain.  At  this  stage  the  layer 
of  large  pyramidal  cells  extends  throughout  the  "superior  frontal 
convolution"  and  through  the  mesial  portion,  but  does  not  reach  the 
crest  of  the  "middle  frontal"  convolution. 

2.  Our  histologic  findings  in  the  superior  frontal  convolution  are 
the  same  as  those  described  by  King;  and  in  addition  the  cortex  of  the 
"middle  frontal"  convolution  and  that  surrounding  the  outer  extremity 
of  the  cruciate  sulcus  also  present  somewhat  the  same  appearance. 

3.  Stimulation  of  the  posterior  portion  of  the  superior  frontal  gyrus 
produces  contractions  of  the  extremities.  The  cortex  of  the  gyrus 
immediately  in  front  of  this  area  when  stimulated  causes  movements 
of  the  head  and  eyes  to  the  opposite  side.  Stimulation  of  the  most 
anterior  portion  of  the  superior  frontal  gyrus  gives  no  reaction. 

Stimulation  of  the  small  gyrus  (Area  4)  lying  between  the  frontal 
end  of  the  presylvian  fissure  and  the  outer  anterior  spur  of  the  coronal 
sulcus  causes  contraction  of  the  face  muscles  of  the  opposite  side, 
more  particularly  of  the  lower  lip. 

Stimulation  of  the  "middle  frontal"  gyrus  over  an  area  about  1  cm. 
square  usually  opposite  the  middle  portion  of  the  coronal  sulcus,  but 
sometimes  slightly  more  anterior,  causes  contraction  of  the  muscles  of 
tJie  face  of  the  same  side.  This  center  is  easily  excited,  usually 
requiring  less  current  than  is  necessary  in  the  other  areas. 

Stimulation  of  the  gyrus  surrounding  the  outer  extremity  of  the 
cruciate  sulcus  produces  no  reaction,  notwithstanding  its  "motor" 
pattern. 

There  is  no  response  to  stimulation  of  areas  posterior  to  the  cruciate 
sulcus. 

4.  After  extirpation  of  the  excitable  areas  of  the  cortex,  we  agree 
with  previous  workers  that  there  is  no  disturbance  of  locomotion.  We 
further  agree  with  the  findings  of  other  workers  concerning  the  course 
of  the  main  mass  of  the  pyramidal  tract,  its  decussation  in  the  hind- 
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brain,  and  disappearance  in  the  upper  cervical  segments  of  the  spinal 
cord. 

In  addition  to  the  main  mass  of  pyramidal  tract  degeneration,  there 
is,  however,  in  the  tegmentum,  evidence  of  the  degeneration  of  a  bundle 
of  fibers.  This  degeneration,  ipsolateral  in  its  entire  course,  is  first 
noticed  in  frontal  sections  at  the  level  of  the  nucleus  ruber,  where 
the  degeneration  is  followed  dorsalward  from  the  pyramidal  tract  to  the 
dorsolateral  angle  of  the  tegmentum,  ending  at  the  level  of  the  facial 
nucleus,  beyond  which  point  we  cannot  demonstrate  it.  No  decussation 
to  the  extralateral  nucleus  was  noted. 
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DISCUSSION 

Dr.  Adolf  Meyer  of  Baltimore  said  that  he  considered  this  a  very  interesting 
question.  The  fact  remained,  however,  that  Dr.  Bagley  in  his  experiments  did 
not  ever  get  any  passing  over  of  fibers  of  the  pyramidal  tract  for  the  contra- 
lateral functions  in  the  cranial  segments.  It  was  probable  that  the  pyramidal 
fibers  reached  the  segment  and  that  perhaps  in  the  intrasegmental  working  the 
determination  took  place  as  to  which  responses  were  going  to  come,  the  ipso- 
lateral  or  the  contralateral,  although  in  the  cerebral  cortex  there  appear  to  be 
different  regions  from  which  these  tendencies  could  be  provoked. 
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The  clinical  history  and  anatomic  findings  of  the  case  here  reported 
demonstrate  an  important  departure  from  the  observations  made  in  the 
acute  form  of  epidemic  encephalitis.  It  differs  also  in  many  respects 
from  the  chronic  form,  as  described  by  Economo.  Instead  of  the 
infiltrations,  adventitial  reactions  noted  in  the  acute  form  and  the 
destructive  features  of  the  chronic  type,  we  are  able  to  demonstrate 
in  our  case  a  well  defined  tendency  toward  a  reparative  process. 

The  case  might  clinically  be  grouped  with  the  mild  protracted  forms 
of  lethargic  encephalitis,  and  should  be  termed  subacute  epidemic 
encephalitis.  Early  in  its  course  it  tended  toward  recovery,  then  for 
a  period  the  condition  remained  stationary,  and  finally  developed  an 
acute,  virulent  recrudescence,  which  terminated  fatally. 

CASE    REPORT 

History. — A  man,  53  years  of  age  was  admitted  to  the  neurologic  service 
of  the  Mount  Sinai  Hospital  complaining  of  double  vision,  weakness  of  the 
left  upper  and  both  lower  extremities,  headache  and  vertigo.  His  family  and 
past  history  could  be  regarded  as  negative,  with  the  exception  of  an  attack 
of  grip  four  years  previously,  when  he  suddenly  developed  retention  of  urine 
lasting  thirty-six  hours,  from  which  he  recovered. 

His  illness  dated  back  about  six  months  previous  to  admission,  when  he 
began  to  complain  of  occasional  headache  and  vertigo.  Ten  days  before 
admission  to  the  hospital,  he  complained  for  the  first  time  of  double  vision, 
and  a  week  later,  while  his  eyes  were  being  examined,  his  knees  suddenly 
gave  way,  and  he  would  have  fallen,  but  for  support.  The  following  day  his 
left  hand  became  weak;  he  was  unable  to  hold  light  objects,  and  a  day  later 
this  weakness  became  more  pronounced,  and  he  could  not  flex  the  middle  finger 
of  his  left  hand.  The  weakness  of  the  lower  extremities  became  progressively 
worse,  and  to  such  an  extent  that  on  the  two  days  directly  preceding  his 
admission  to  the  hospital,  he  became  extremely  unsteady  and  his  gait  was 
ataxic. 

Physical  Examination. — The  patient  was  well  developed,  but  confined  to  bed. 
There  was  paresis  of  the  lower  extremities,  and  he  had  difficulty  in  gaining 
and  maintaining  the  sitting  posture.  Mentally,  he  appeared  alert,  showed  no 
impairment  of  judgment  or  intelligence,  and  was  normal  in  his  reactions  to 
his  surroundings.  There  was  no  evidence  pointing  to  a  disturbance  of  the 
cardiovascular,  respiratory,  alimentary  or  genito-urinary  system. 

Neurologic  examination  revealed :  The  pupils  were  normal  in  outline  and 
in  reaction  to  light  and  accommodation.  On  the  left  side  there  was  complete 
paralysis  of  the  external  and  internal  recti,  and  incomplete  paralysis  of  the 
superior  and  inferior  recti  and  superior  oblique.  On  the  right  side  there  was 
incomplete  paralysis  of  the  internal  rectus.  The  fundi  were  normal,  and  there 
was  present  weakness  of  the  left  orbicularis  palpebrarum. 
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Motor  power  was  markedly  diminished  in  all  extremities,  but  more  on  the 
left  side.  There  was  no  atrophy  or  fibrillary  twitchings ;  repeated  movements 
of  an  extremity  rapidly  caused  fatigue  without  direct  recovery  of  strength  on 
resting.  Electrical  tests  did  not  give  myasthenic  reactions.  All  deep  reflexes 
were  equally  increased,  the  abdominal  being  diminished,  but  equal.  Ankle 
clonus  was  not  present ;  a  slight  Babinski  sign  was  produced  on  the  right  side. 
The  coordination  tests  could  not  be  carried  out  at  this  stage  because  of  weak- 
ness of  the  extremities  of  the  patient. 

The  cerebrospinal  fluid  was  under  increased  pressure.  There  were  no  cells 
present,  but  tests  showed  a  faint  trace  of  globulin  and  albumin.  The  Wasser- 
mann  test  was  negative  as  was  also  that  of  the  blood.  Blood  pressure  was: 
systolic,  120;  diastolic,  75.  Urinalysis  showed  no  albumin  or  casts.  The  tem- 
perature was  normal  except  during  the  terminal  stage,  when  there  was  a  slight 
rise  to  1002  F. 

Course  of  Illness. — Soon  after  his  admission  to  the  hospital  there  was  slight 
improvement  in  the  condition  of  the  patient.  He  said  he  was  gaining  strength 
in  his  extremities.  Examination  revealed  increase  in  motor  power,  and  increased 
range  in  the  excursions  of  the  left  eye.  Prognosis  based  on  these  findings  and 
on  the  general  cheerful  attitude  of  the  patient  appeared  promising. 

At  the  end  of  five  weeks  a  sudden  decline  in  his  condition  was  manifested 
by  increased  ptosis  of  the  eyelids,  futher  limitation  of  the  eye  movements, 
diminution  of  muscle  power  and  impairment  of  speech,  the  latter  becoming 
nasal.  There  was  also  difficulty  in  swallowing,  with  a  tendency  to  regurgitate 
fluids,  and  accumulation  of  mucus  in  the  nose  and  throat,  making  respiration 
difficult.  This  apparently  was  the  fatal  turning  point  in  the  course  of  the  dis- 
ease, for  during  the  next  eight  days  the  symptoms  became  rapidly  and  pro- 
gressively alarming.  Complete  bilateral  ptosis,  complete  bilateral  external 
ophthalmoplegia,  extreme  paresis  of  all  extremities  and  paresis  of  the  muscles 
of  mastication  appeared.  The  facial  expression  became  mask-like,  and  there 
was  almost  complete  dysarthria,  denoting  a  rapidly  advancing  bulbar  paralysis, 
which  culminated  in  death. 

Xecropsy  Examination. — The  gross  anatomy  revealed  extreme  congestion  of 
the  leptomeninges,  most  pronounced  at  the  ventral  surface  of  the  medulla  and 
pons,  the  latter  acquiring  a  dark  purple  hue. 

Microscopic  anatomy  showed:  (1)  Lesions  characteristic  of  the  acute  form 
of  epidemic  encephalitis,  such  as  small  round  cell,  adventitial  infiltration,  found 
only  on  close  scrutiny  in  the  region  of  the  aqueduct  of  Sylvius  and  the  infe- 
rior olive. 

(2)  Adventitial  thickening,  through  proliferation  of  adventitial  elements,  and 
metamorphosis  of  the  lymphocytes  and  polyblasts,  leading  to  marked  fibrosis  of 
the  outer  wall  of  blood  vessels. 

(3)  Intimal  thickening  through  swelling  and  reduplication  of  the  endothelial 
lining  of  the  smaller  vessels. 

(4)  Formation  of  small  capillaries. 

(5)  Accumulation  of  rounded  up,  large  glia  cells  about  smaller  vessels ; 
similar  focal  aggregation  of  glial  cells,  marking  recently  completed  processes  of 
neuronophagia. 

(6)  Accumulation  of  lipoid  substance  in  adventitia  of  large  blood  vessels. 

(7)  Extravascular  hemorrhages,  indicating  the  terminal  and  destructive 
action  of  the  virus  on  vessel-walls. 

(8)  Absence  of  atherosclerotic  changes. 
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SIGNIFICANCE     OF     THE     HISTOLCGIC     CHANGES     OBSERVED 

It  is  evident  that  the  modification  of  the  structure  of  the  small  and 
medium-sized  vessels  forms  the  most  prominient  feature  in  this  case. 
These  findings,  together  with  the  observations  made  as  a  result  of 
examining  anatomically  a  series  of  six  cases  of  the  acute  form  of 
lethargic  encephalitis,  lead  us  to  the  belief  that  the  primary  attack  of 
the  virus  is  on  the  wall  of  the  small  and  medium-sized  vessels,  and 
that  the  vessel  wall  is  affected  by  the  virus  in  a  manner  proportionate 
to  its  virulence. 

It  appears  that  production  of  elements  of  infiltration,  destined 
perhaps  to  repair  damage  occurring  in  the  immediate  vicinity  of  the 
vessel,  is  an  important  function  of  the  adventitia.  Thus,  when  the 
virus  or  even  a  mineral  poison  reaches  the  adventitia,  it  reacts  by 
formation  of  adventitial  elements,  provided  that  vessel  wall  is  not 
damaged  to  the  extent  of  losing  its  potency  for  adventitial  proliferation. 
Should'  the  virus  or  toxin,  however,  be  so  destructive  to  the  vessel  wall 
as  to  incapacitate  it  for  cell  proliferation  and  weaken  it  so  it  cannot 
withstand  the  pressure  of  vascular  engorgement,  perivascular  hemor- 
rhages will  occur  in  large  numbers,  a  feature  characteristic  of  the  acute, 
virulent  type  of  the  disease. 

The  reverse  is  also  true,  for  when  the  virus  reaches  the  vessel  in  a 
small  amount  or  in  attenuated  form,  changes  pointing  to  subacute  lesions 
follow,  as  was  shown  in  our  case.  Such  interpretation  of  the  histologic 
changes  in  the  brain  lead  us  to  suggest  the  grouping  of  epidemic 
encephalitis  into :  ( 1 )  an  acute  infiltrative  form,  with  dominant  feature 
of  perivascular  infiltration,  (2)  an  acute  hemorrhagic  form,  in  which 
the  virulence  of  the  disease  is  expressed  in  numerous  extensive  hemor- 
rhages, and  (3)  the  subacute  productive  form,  as  described  in  this 
paper. 

The  acute  infiltrative  form  is  the  early  stage  of  any  acute  form  of 
acute  epidemic  encephalitis,  which  may  resolve  itself  rapidly  into  the 
fatal  hemorrhagic  type  or  the  protracted,  mild  productive  form.  The 
anatomic  changes  in  this  case,  we  believe,  afford  sufficient  basis  for  the 
hypothesis  that  the  sequelae  which  frequently  follow  an  attack  of  acute 
epidemic  encephalitis  are  due  mainly  to  vascular  changes  in  the  par- 
enchyma. Thus,  it  is  not  at  all  improbable  that  in  the  various  posten- 
cephalitic conditions  of  a  progressive  character,  as  for  instance  in  the 
parkinsonian  type,  we  are  dealing  with  a  more  or  less  localized  lesion, 
characterized  by  progressive  adventitial  and  intima  changes  in  the 
cerebral  vessels  which  are  accompanied  by  gliosis  and  secondary 
parenchymal  degeneration,  and  which  are  directly  responsible  for  the 
clinical  manifestations. 
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DISCUSSION 

Dr.  Walter  F.  Schaller  of  San  Francisco  said  that  recently  in  the  Stan- 
ford Clinic  a  somewhat  similar  case  had  been  studied.  Fourteen  months  before 
coming  under  observation  the  patient  passed  through  an  illness  diagnosed  as 
epidemic  encephalitis  of  the  bulbar  type  with  characteristic  symptoms  of 
lethargy,  double  vision  and  nystagmus.  He  apparently  recovered  from  the 
acute  infection  but  never  entirely  regained  his  strength  or  vigor. 

He  entered  the  medical  service  with  abdominal  complaints  of  pain,  spasm 
and  gastric  distress,  which  led  to  the  suspicion  of  a  local  abdominal  lesion. 
Medical  treatment  was  unsuccessful,  and  the  patient  was  finally  referred  to 
the  surgical  clinic  for  an  exploratory  laparotomy.  No  gross  lesions  were 
found  but  an  atrophic  appendix  was  removed.  This  showed  later  on  histologic 
examination  a  mild  chronic  appendicitis,  but  did  not  satisfactorily  explain  the 
clinical  picture.  After  the  operation  the  patient  developed  a  progressive 
bulbar  paralysis,  which  four  days  later  caused  his  death. 

A  complete  necropsy  was  performed  by  Dr.  Jean  Oliver  of  the  pathologic 
department.  The  brain  showed  the  characteristic  lesions  of  epidemic  encepha- 
litis, most  marked  in  the  central  ganglions  and  the  brain  stem.  In  addition 
to  the  lesions  described  in  the  case  of  Drs.  Strauss  and  Globus,  namely, 
perivascular  cell  infiltrations,  hemorrhages,  satellitosis  and  scavenger-cell  torma- 
tion  about  the  vessels,  there  occurred  in  Dr.  Schaller's  case  a  deposit  of  amy- 
laceous bodies  and  a  patchy  gliosis  of  mild  degree  resembling  somewhat  the 
plaques  of  disseminated  sclerosis. 

Dr.  Peter  Bassoe,  Chicago,  said  that  the  case  of  Drs.  Strauss  and  Globus 
was  interesting  because  it  tended  to  show  that  there  was  a  bridging  over 
between  the  purely  infiltrative  encephalitis  as  exemplified  by  lethargic  encepha- 
litis and  the  productive  type  best  exemplified  by  lead  encephalitis. 

Dr.  Bassoe  said  that  those  who  attended  the  Research  Meeting  in  Nvv  York 
might  remember  Dr.  Hassin's  demonsration  of  the  lesions  of  lead  encephalitis, 
showing  great  proliferation  of  the  intima  of  the  vessels  and  new  formation  of 
capillaries.  The  case  reported  by  Drs.  Strauss  and  Globus  showed  that  the 
productive  type  of  inflammation  might  also  be  present  in  epidemic  encephalitis 
of  long  standing. 
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INTRODUCTION 

Ten  years  ago  when  this  series  of  paper  ^  was  projected,  accurate 
perimetry  as  we  understand  it  today  was  rarely  employed,  and  indeed 
as  an -instrument  of  precision  the  perimeter  was  rather  an  ornament 
and  object  of  curiosity  than  an  instrument  of  daily  use  in  ophthalmologic 
and  neurologic  clinics. 

To  be  sure,  for  the  sake  of  record  the  fields  were  occasionally 
plotted  when  the  presence  of  hemianopsia  was  more  or  less  obvious, 
or  when  vision  was  impaired  by  a  large  scotoma.  But  the  cases  were 
infrequent  and  few  clinicians  cared  to  perfect  themselves  in  the  use 
of  the  instrument  which  was  time-consuming  and  at  best  gave  informa- 
tion of  only  secondary  diagnostic  importance. 

There  were  perhaps  other  reasons  to  account  for  its  neglect.  Lesions 
affecting  the  visual  pathway,  whether  from  tumor,  trauma  or  vascular 
disease,  were  more  or  less  hopeless  from  a  therapeutic  standpoint,  and, 
what  is  more,  in  the  presence  of  tumor  such  field  defects  as  might , 
be  of  localizing  value  were  usually  obscured  by  the  contractions  due 

1.  The  preceding  numbers  have  been  as  follows : 

First   Paper    (with   George  J.  Heuer)  :    Statistical   Studies,  Johns   Hopkins 

Hosp.  Bull.  22:190-195,   1911. 
Second   Paper    (with   George  J.   Heuer)  :    Dyschromatopsia   in   Relation   to 

Stages  of  Choked  Disk,  J.  A.  M.  A.  57:200-208  (July  15)   1911. 
Third    Paper     (with    Clififord    B.    Walker)  :     Binasal    Hemianopsia,    Arch. 

Ophth.  41:559-598,   1912. 
Fourth  Paper   (with  Clifford  B.  Walker)  :    Chiasmal  Lesions  with  Especial 

Reference  to   Bitemporal   Hemianopsia,   Brain   37:524-542,    1915. 
Unnumbered    Paper    (with    Clifford    B.   Walker)  :     Studies   of   Optic    Nerve 

Atrophy  in  Association  with  Chiasmal  Lesions,  Arch.  Ophth.  45:407-437, 

1916. 
Fifth   Paper    (with   Clifford  B    Walker)  :    Chiasmal   Lesions  with   Especial 

Reference  to  Homonymous  Hemianopsia  with  Hypophyseal  Tumor,  Arch. 

Ophth.  47:119-145,   1918. 
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to  the  secondary  optic  atrophy  usually  present  before  the  diagnosis 
of  tumor  was  ventured  on.  Then,  too,  pituitary  tumors  in  which 
successive  perimetric  records  are  especially  important  were  regarded  as 
rare  and  usually  passed  unrecognized. 

All  this  has  greatly  changed,  more  so,  I  fear,  than  is  generally 
appreciated,  if  one  may  judge  by  the  imperfect  readings,  taken  with  a 
single  test  object  and  recorded  on  small  charts,  such  as  are  commonly 
sent  to  us  when  patients  are  referred  to  the  clinic.  Our  own  early 
records  were  of  this  sort,  but  when  compared  with  readings  such  as 
those  taken  by  Dr.  ^^'alker  while  attached  to  the  clinic,  the  difference 
is  as  great  as  that  before  a  child's  sketch  and  an  architect's  drawing  to 
scale.  One  gives  an  impression  often  misleading;  the  other  the  exact 
details.  And  many  of  the  early  errors  into  which  we  were  trapped, 
such  as  our  mistaken  views  on  color-interlacing,  have  thereby  come  to 
be  explained  and  avoided.-  Dr.  ^^'alker's  ^  chief  contributions  to  the  sub- 
ject, as  set  down  in  his  independent  papers,  lie  in  the  direction  of 
accuracy  as  well  as  of  simplification,  and  of  late  we  have  come  to  rely 
for  clinical  purposes  on  quantitative  permimetry  with  test  objects 
graded  down  to  the  smallest  visible  size.  By  so  doing  we  may  safely 
disregard  the  recording  of  the  color  fields  provided  those  for  form 
are  sufficiently  exact,  for,  as  he  stated:  "Color  defects  are  practically 
always  represented  by  form  defects  when  the  visual  angle  is  made 
small  enough."  Though  few  can  hope  to  have  the  experience  and 
acquire  the  facility  in  perimetry  possessed  by  Dr.  Walker,  nevertheless 
the  time  necessary  for  the  examination  may  be  kept  within  reasonable 
bounds  and  reliable  fields  of  vision  secured  after  some  practice  by  any 
intelligent  observer  using  his  methods.^* 

THE    TEMPOR.\L    LOOP    CF    THE    OPTIC    R.\DI.\TION 

Before  describing  the  disposition  of  the  geniculo-calcarine  fibers  in 
the  lobe,  which  is  the  matter  of  primary  importance,  the  story  given 
in  the  first  paper  in  this  series,  as  an  illustration  of  the  value  of 
accuracy  in  perimetry,  may  deserve  retelling. 

2.  Walker,  C.  B. :  Color  Interlacing  and  Perimetry,  Tr.  Am.  Ophth.  See. 
14:684.   1916. 

3.  Walker,  C.  B. :  Quantitative  Perimetry :  Practical  Devices  and  Errors, 
Arch.  Ophth.  46:537-561,  1917.  Neurological  Perimetry,  Tr.  Ophth.  Sect., 
J.  A.  M.  A..  June,  1917,  pp.  189-202. 

3*.  It  may  be  said  that  the  perimetric  charts  introduced  by  Dr.  Walker  are 
large  sheets  the  same  size  as  the  hospital  history  sheets.  They  have  neces- 
sarily been  reduced  to  such  an  extent  for  purposes  of  this  publication  that 
many  of  the  figures  indicating  the  size  of  the  disks,  which  have  been  employed 
in  plotting  the  fields,  are  illegible  in  the  reproductions  accompanying  the 
text. — Ed. 
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There  entered  the  Johns  Hopkins  Hospital  in  1910  a  man  subject  to  con- 
vulsive seizures,  with  a  gustatory  aura  typical  of  fits  of  uncinate  gyrus  origin. 
Some  years  before  he  had  been  shot  in  the  left  eye  and,  as  a  radiogram 
showed,  the  ball  had  lodged  in  the  petrous  portion  of  the  left  temporal  bone. 
Obviously  the  lower  part  of  the  left  temporal  lobe  had  been  traversed.  The 
field  of  vision  of  the  remaining  eye  (Fig.  1)  had  been  plotted  by  Dr.  S.  J. 
Crowe,  then  my  assistant,  and  it  was  regarded  as  normal.  Indeed,  no  defect 
was  anticipated,  and  the  observation  was  made  merely  as  the  routine  procedure 
of  a  painstaking  house  officer.  The  patient  was  shown  one  day  on  a  ward 
visit  which  Dr.  Adolf  Meyer  happened  to  attend,  and  he  pointed  out  that  the 
field  periphery  which  had  been  plotted  from  tests  at  every  30  degrees  might 
show  a  sector-shaped  defect  if  taken  with  closer  angulation,  as  only  a  few 
fibers  of  the  pathway  might  have  been  damaged.  This  was  done,  with  the 
result  shown  in  Figure  2.  Had  the  left  eye  not  been  destroyed,  the  defective 
sector  would  presumably  have  appeared  as  a  homonymous  one. 


'^,^'""'^^,^ 


Figure  1. 


Figure  2. 


Fig.  1. — Chart  of  Oct.  18,  1910,  showing  what  were  regarded  as  practically 
normal  field  relations.  Note  that  eight  points  were  relied  upon  for  the  form 
field  and  only  four  for  the  blue  and  red  fields. 

Fig.  2. — Corrected  chart  of  Oct.  19,  1910,  for  comparison  with  Fig.  1,  dis- 
closing upper  right  temporal  defect. 

Three  years  before,  in  a  paper  which  has  received  undeserved  lack 
of  attention,  Meyer  •*  had  described  "the  peculiar  detour  of  the  ventral 
portion  of  the  geniculo-calcarine  path  which  simulates  the  existence  of 
an  inferior  longitudinal  fasciculus."  By  the  study  of  secondary  degen- 
erations following  old  vascular  or  traumatic  lesions  which  had  shown 
a  fortunate  limitation  to  the  visual  pathway,  he  had  observed  that  a 
portion  of  the  optic  radiation,  on  leaving  the  geniculate  body,  plunges 


4.  Meyer,  Adolf:  The  Connections  of  the  Occipital  Lobes  and  the  Present 
Status  of  the  Cerebral  Visual  Affections,  Tr.  Assn.  Am.  Physicians,   1907. 
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far  forward  into  the  temporal  lobe  to  sweep  around  the  horn  of  the 
ventricle  before  it  turns  backward  to  end  in  the  calcarine  cortex. 
Though  Meyer's  findings  were  merely  corroborative,  in  large  part,  of 
those  by  his  predecessors  Flechsig,  Henschen,  Archambault  ^  and 
others,  he  was  able  to  demonstrate  the  course  of  isolated  paths  which 
show  not  only  that  the  dorsolateral  and  ventral  bundles  remain  the 
same  size  throughout,  but  that  they  maintain  in  their  course  a  definite 
position  in  relation  to  other  bundles.  Thus,  the  dorsolateral  bundle  not 
only  remains  the  most  dorsal,  but  the  most  direct  all  the  way  from 
the  geniculate  body  to  its  end  stations.  The  most  ventral  bundles,  on 
the  other  hand,  are  the  ones  which  make  the  longest  detour  around 
the  temporal  horn  to  end  in  the  anterior  part  of  the  calcarine  cortex. 

A  glass-model  reconstruction  of  these  fibers  was  made  by  Dr. 
Meyer,  and  it  is  from  this  that,  at  my  request,  he  has  permitted  Mr.  Max 
Brodel  to  make  the  superb  diagrams  (Figs.  3,  4  and  5)  which 
accompany  this  paper.  They  render  superfluous  any  further  written 
description. 

Dr.  Meyer's  own  observations  were  not  supported  or  confirmed 
by  perimetric  tests,  which  were  difficult  or  impossible  in  the  clinical 
material  of  the  type  he  had  at  his  command.  Nevertheless,  he  shrewdly 
surmised  in  connection  with  the  few  reported  cases  of  quadrant  hemi- 
anopsia in  which  small  defects  had  been  found  postmortem  that  the 
dorsal  bundles  have  an  upper  retinal  distribution  and  hence  correspond 
with  field  defects  in  the  lower  quadrants,  whereas  per  contra,  involve- 
ment of  the  ventral  bundles  is  responsible  for  defects  of  the  upper 
field  quadrants  such  as  was  shown  in  Fig.  2.  In  other  words,  the  dis- 
position of  the  fibers  in  the  geniculo-calcarine  radiation  is  practically 
the  same  as  that  in  the  optic  nerve  itself.  Whether  or  not  this  means, 
as  I  believe  it  does,  separate  representation  on  the  cortex  for  different 
areas  of  the  retina,  need  not  now  detain  us,  for  our  present  concern 
lies  with  the  course  of  the  fibers  through  the  temporal  lobe  and  not 
with  their  calcarine  end  stations. 

From  the  series  of  cases  to  be  reported,  we  shall  see  that  tumors 
in  the  temporal  lobe  may  produce  homonymous  field  defects  in  the 
upper  or  lower  quadrants  which  are  of  extreme  value  in  localization. 
Lesions  more  posteriorly  situated  are  in  my  experience  less  likely  to 
produce  these  partial  defects,  or  at  least  are  less  likely  to  be  caught  by 
the  observer  in  a  stage  short  of  the  usual  midline  hemianopsia. 

5.  Archambault,  La  Salle :    Inferior  Longitudinal  Bundle  and  the  Geniculo- 
Calcarine  Fasciculus,  Albany  Med.  Ann.,  January,  1909. 
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Fig.  3.— Geniculo-calcarine  pathway  from  the  outer  side,  showing  the  tem- 
poral detour  of  the  optic  radiation. 
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Fig.  4. — The  same  from  the  mesial  side. 
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Fig.  5. — Inferior  aspect  of  the  pathway  in  transparency  in  the  right  hemi- 
sphere, indicating  that  the  loop  reaches  as  far  forward  in  coronal  section  as 
the  chiasm.     In  the  left  hemisphere  the  pathway  is  shown  on  section. 


380  HARVEY    GUSHING 

Source  of  Material. — In  a  series  of  663  verified  intracranial  tumors 
to  April  1,  1921,  there  have  been  197  tumors  involving  the  hind  brain 
(subtentorial),  190  pituitary  tumors  (including  suprasellar  lesions)  and 
276  tumors  involving  the  cerebrum  proper.  Of  this  group  of  276 
cerebral  tumors,  in  fifty-nine  the  lesion  has  been  located  largely  within 
or  has  chiefly  deformed  the  temporosphenoidal  lobe.  This  by  no  means 
represents  all  the  temporal  lesions,  but  the  doubtful  cases  have  been 
excluded,  since  for  our  present  purpose  it  is  best  to  limit  the  discussion 
to  those  tumors  which  appear  to  have  originated  in  the  lobe  itself. 

Even  so,  that  fifty-nine  out  of  276,  or  over  one  fifth  of  all  verified 
cerebral  tumors,  should  have  primarily  involved  the  temporal  lobe,  may 
appear  an  unduly  large  number.  For  this,  two  explanations  may  be 
offered.  One  is  that,  owing  to  the  common  practice  of  performing  a 
right  subtemporal  decompression  in  tumors  of  doubtful  location,  an 
unexpected  temporosphenoidal  lesion  has  not  infrequently  been  dis- 
closed.^ Another  explanation  is  that  tumor  localization  in  this  relative'y 
silent  area  has  of  late  years  become  more  and  more  exact  owing  to  the 
interpretation  of  visual  field  defects,  which  this  communication,  it  is 
hoped,  will  serve  to  point  out. 

In  thirty-nine  of  these  fifty-nine  temporal  lobe  cases  perimetric 
charts  sufificiently  reliable  for  our  present  purposes  were  obtained,  and 
in  many  instances  repeated  observations  over  long  periods  have  been 
made.  In  the  remaining  twenty  cases  the  tests  were  unreliable  or 
impossible  for  a  variety  of  reasons :  practical  bhndness  from  secondary 
optic  atrophy  (six  cases)  ;  such  a  degree  of  stupor  or  mental  confusion 
as  to  preclude  dependable  responses  (eight  cases)  ;  aphasia,  childhood, 
etc.  (six  cases).  The  fields  of  vision  in  the  thirty-nine  dependable 
cases  may  be  subdivided  into  those  showing : 

(1)  No  defect  (six  cases).  In  these  the  fields  were  at  all  times 
normal.    Three  of  them  were  slow-growing  endotheliomas  and  one  an 

6.  It  may  need  emphasizing  that  the  cranial  defect  in  a  subtemporal  decom- 
pression is  made  below  the  attachment  of  the  muscle  to  the  temporal  ridge 
and  consequently  it  is  unusual  to  have  more  than  temporal  convolutions 
exposed.  Occasionally  one  may  barely  expose  the  Sylvian  vessels,  but  when 
there  is  a  tumor  of  the  lobe  the  Sylvian  fissure  is  apt  to  be  dislocated  upward. 

It  is  significant  (1)  that  in  the  fifty-nine  cases  the  lesion  was  found  on 
the  right  side  in  thirty-two  and  on  the  left  in  twenty-seven ;  (2)  that  in  only 
sixteen  of  the  thirty-two  right-sided  cases  was  the  lateralization  helped  out 
by  perimetry.  Some  of  the  remaining  sixteen  had  uncinate  attacks  and  contra- 
lateral facial  weakness  assuring  the  localization,  but  the  others  were  stumbled 
on  in  the  course  of  routine  decompression. 

In  a  correspondingly  large  series  of  unverified  tumors  there  is  a  long  list 
of  undoubted  temporal  lobe  cases  which  have  been  excluded  from  this  discus- 
sion. Many  of  these  cases  had  uncinate  seizures  and  field  defects  comparable 
to  those  in  the  verified  cases,  to  the  discussion  of  which  this  paper  will  be 
limited. 
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angiorr.a  deforming  the  lobe  from  without,  and  therefore  less  likely  to 
affect  the  pathway.  That  field  defects  may  occur  under  corresponding 
conditions,  however,  some  of  the  cases  to  be  reported  later  will  make 
clear.  A  fifth  case  was  a  rare  one  of  dermoid  cyst  in  the  tip  of  the 
lobe  accompanied  by  uncinate  seizures.  From  the  situation  of  the  lesion 
one  would  have  expected  a  partial  hemianopsia  which  repeated  exami- 
nations failed  to  reveal.  The  sixth  case  was  a  glioma  disclosed  by  a 
right  decompression  in  which  only  a  single  preoperative  test  had  been 
made. 

(2)  Homonymous  hemianopsia  (eight  cases).  In  these  the  condi- 
tion had  advanced  to  a  medium  vertical  separation  of  blind  and  seeing 
fields,  indicating  an  interruption  of  the  entire  pathway,  though  the 
macular  fibers  were  oftentimes  spared.  In  none  of  these  cases  had 
fields  been  plotted  sufficiently  early  to  detect  quadrantal  defects,  nor  in 
any  of  them  was  a  postoperative  recession  from  the  hemianopsia 
observed.  The  findings  indicated  that  the  cerebral  lesion  was  on  the 
right  in  five  and  on  the  left  in  three  of  these  cases,  but  it  did  not 
otherwise  indicate  the  position  of  the  tumor  in  the  hemisphere.  It  is 
presumable  that  in  many  or  all  of  them  the  growth  may  have  come  to 
involve  the  geniculate  body  or  even  to  have  aflFected  the  optic  tract 
itself  by  pressure.  If  reliance  is  to  be  placed  on  the  sparing  or  other- 
wise of  the  macular  bundle  as  an  indication  of  the  involvement  of  optic 
radiation  versus  optic  tract  it  would  appear  that  tract  involvement  may 
be  expected  as  a  late  feature  of  all  temporal  lobe  tumors.  In  four 
of  these  eight  cases  the  macula  was  included  in  the  field  bisection  at 
the  time  of  the  examination  and  in  all  likelihood  in  the  course  of  time 
the  macula  came  to  be  involved  in  all.  Several  examples  of  hemianopsia, 
with  macula  spared  as  w-ell  as  included,  which  occurred  in  the  series, 
have  been  classified  under  the  following  heading  for  the  reason  that 
the  patients  showed  at  one  time  or  another  the  partial  defects  (e.  g., 
Case  7)  with  which  we  are  chiefly  concerned. 

(3)  Partial  hemianopsia  (twenty-five  cases).  It  is  on  these  defects, 
more  or  less  quadrantal  in  character,  that  chief  emphasis  will  be  laid. 
At  one  time  or  another  while  under  observation  the  patients  all  showed 
a  homonymous  defect,  which  fell  short  of  complete  hemianopsia.  As 
will  be  indicated  by  the  case  histories  which  have  been  selected  for 
purposes  of  illustration,  these  partial  defects  have  been  observed  either 
as  (1)  a  stationary  condition,  (2)  a  condition  advancing  toward  hemi- 
anopsia, or  (3)  a  condition  in  process  of  recession  after  a  successful 
operation.' 

7.  On  two  earlier  occasions,  in  1912  with  Dr.  Heuer  and  again  in  1916  with 
Dr.  Walker,  preliminary  steps  were  taken  to  assemble  material  for  this  paper 
and  to  review  the  literature  pertaining  thereto.  The  first  interruption  came 
from  my  transfer  to   Boston   and  the  second  was   due  to  our  entry   into  the 
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CASE     REPORTS 

At  the  outset  one  or  two  examples  of  some  of  the  earher  cases  in 
the  series  may  be  given.  The  fields  were  then  taken  with  standard 
5  mm.  test  objects  and  many  of  the  details  of  the  more  recent  examina- 
tions are  therefore  wanting.  These  early  observations,  nevertheless, 
served  to  give  us  our  first  hints  of  the  localizing  value  of  these  partial 
defects.  This  was  particularly  true  of  defects  in  the  color  fields  which 
were  seen  to  precede  those  for  form,  a  matter  which  is  of  less  impor- 
tance today  since  practically  the  same  information  is  secured  by  utilizing 
white  disks  of  minute  size.  It  was  from  some  of  these  early  cases, 
furthermxore,  that  we  first  came  to  appreciate  the  fact  that  the  field 
defect  in  the  eye  on  the  side  of  the  lesion  is  apt  to  be  in  advance  of 
the  other. 

Case  1  (J.  H.  H.,  Surg.  No.  23551). — Gliomatous  cyst  of  right  temporal  lobe 
producing  a  lower  homonymous  defect  short  of  hemianopsia.  Postoperative 
widening,  of  fields  to  normal. 

Jan.  30,  1909:  Admission  of  Mr.  S.  G.  W.,  a  clerk,  aged  26,  with  the  com- 
plaint of  headaches,   fainting  attacks  and   failing  vision. 

Ghronology  of  Symptoms.  —  Always  well  until  July,  1905,  when  he  had  a 
sudden  loss  of  consciousness  without  warning  or  convulsive  movements.  One 
year  later  another  similar  attack,  preceded  by  dizziness.  Since  then  he  has  been 
"nervous"  and  somewhat  less  alert. 

In  August,  1908,  onset  of  persistent  headaches,  chiefly  nocturnal,  increas- 
ing in  severity.  At  about  this  time  some  disturbance  of  vision  was  noticed, 
with  occasional  diplopia.  Also,  from  time  to  time,  flashes  of  light  described 
as  "luminous  things"  have  been  seen,  but  they  are  not  lateralized.  Also  vague 
"dizzy  spells"  without  loss  of  consciousness  but  with  no  .  features  suggesting 
uncinate   origin. 

war.  To  have  been  deprived  of  their  collaboration  is  by  no  means  made  up 
for  by  the  fact  that  the  number  of  cases  which  can  be  drawn  upon  has  greatly 
increased.  My  acknowledgments  are  due  not  only  to  them  for  a  great  deal 
of  the  preliminary  work,  but  also  to  a  succession  of  neurosurgical  assistants 
who  will  recognize  many  of  their  own  charts  and  case  reports  in  the  text. 

Our  studies  in  1912  were  chiefly  directed  toward  a  determination  of  the 
value  of  Wernicke's  hemiopic  pupillary  reaction  and  also  of  Wilbrand's  prism 
test  in  differentiating,  in  cases  of  pure  hemianopsia,  between  an  interruption 
of  the  pathway  central  or  peripheral  to  the  geniculate  body.  The  tests,  though 
sharply  positive  in  some  cases,  were  so  obscure  in  others  that  we  subsequently 
abandoned  them,  for  at  best  the  information  they  give  is  but  confirmatory  of 
what  one  may  gain  in  other  ways.  Moreover,  it  is  highly  desirable  to 
recognize  and  interpret  field  defects  before  a  total  hemianopsia  has  super- 
vened and  at  that  time  these  tests  are  not  applicable.  A  homonymous  hemi- 
anopsia, whether  or  not  the  macula  is  spared,  which  is  accompanied  by  a 
primary  optic  atrophy  one  may  safely  ascribe  to  a  chiasmal  lesion  usually 
pituitary  in  origin :  one  which  is  accompanied  by  a  choked  disk  probably 
involves  the  radiation  somewhere  in  its  course.  This  is  not  an  invariable  rule, 
but  it  is  less  likely  to  mislead  than  a  dependence  on  the  Wernicke  and  Wil- 
brand  tests. 


i 
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Fig.  6  (Case  1). — Fields  before  operation  which  disclosed  a  glioniatous  cyst 
of  the  right  temporal  lobe. 
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Fig.  7   (Case   1,  cont.). — Fields  eight  days  after  operation,   for  comparison 
with  Fig.  6. 
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Physical  Examination. — This  was  quite  negative  except  for:  (1)  a  choked 
disc  of  3  D.  right,  with  beginning  atrophy  and  20/60  vision;  4  D.  left,  with 
20/30  vision;  (2)  an  incomplete  left  homonymous  hemianopsia  (Fig.  6).  No 
hemiopic  pupillary  reaction   (Wernicke). 

Feb.  2,  1909 :  Operation. — Right  subtemporal  decompression.  This  disclosed 
a  dry  bulging  temporal  lobe  which  from  surface  appearances  contained  a  sub- 
jacent lesion.  A  large  gliomatous  cyst  pointing  in  the  upper  temporal  con- 
volution was  widely  opened  and  was  drained  for  a  week. 

Postoperative. — An  immediate  cessation  of  pressure  symptoms.  The  choked 
discs  subsided  with  gradual  restoration  of  visual  acuity  to  normal.  Fields  were 
taken  every  few  days  after  Feb.  10th  on  which  date  they  showed  normal  out- 
lines for  form,  though  the  color  fields  were  still  slightly  contracted  (e.  g.. 
Fig.  7).  He  was  discharged  March  4th  with  normal  fields  and  vision  of  20/15 
in  each  eye. 

Subsequent  Note. — Three  years  later  (Feb.  19,  1912)  he  returned  for  obser- 
vation. He  had  been  free  from  symptoms  during  the  interval.  The  fields 
remained  normal.  After  this  the  patient  passed  out  of  my  hands.  Two  years 
later — nine  years  from  the  time  of  his  primary  loss  of  consciousness — he  died 
with  a  recurrence   of  tumor  symptoms. 

Comment. — When  this  patient  was  first  seen,  without  the  perimeter 
even  a  lateralizing  diagnosis  would  have  been  impossible.  It  may  be 
observed  in  the  first  charts  (Fig.  6)  that  there  was  a  hemiachromatopsia 
on  the  right,  the  side  of  the  lesion,  the  macula  being  spared.  Doubtless 
the  primary  field  defect  began  in  the  lower  left  quadrants,  but  it  is 
improbable  that  the  significance  of  this  was  sufficiently  appreciated 
twelve  years  ago  to  justify  us  in  anticipating  the  temporal  lesion  which 
was  stumbled  on. 

In  the  following  case,  the  conditions  so  far  as  the  diagnosis  was 
concerned  were  much  the  same  as  the  above,  though  produced  by  a 
tumor  of  dififerent  type — a  meningeal  endothelioma.  The  case  was 
studied  in  detail,  though  the  bare  outline  of  the  history  must  suffice 
for  this  report. 

Case  2  (J.  H.  H.,  Surg.  No.  30210). — Large  endothelioma  involving  right 
temporosphenoidal  lobe  producing  a  homonymous  field  defect  unequal  in  the 
two  eyes.     Operation.     Partial  recession  of  field  defect. 

July  9,  1912:  Admission  of  Louis  C,  a  tailor,  aged  2>Z,  complaining  of 
headaches  and   failing  vision. 

Tumor  History. — For  three  years,  mild  but  more  or  less  continuous  head- 
ache referred  to  the  right  parietal  region.  For  three  months  progressive  failure 
of  vision  in  the  right  eye.  No  other  subjective  disturbances.  He  had  worked 
until  the  day  of  admission. 

Physical  and  Neurological  Examination. — Negative  in  all  respects  except  for 
the  condition  of  his  eyes,  which  were  slightly  exophthalmic.  There  was  a 
choked  disc  of  3  D.  right,  and  2  D.  left,  with  new  tissue  and  some  secondary 
atrophy,  more  marked  right  than  left.  The  fields  showed  (Fig.  8)  concentric 
constriction,  slight  on  the  left  but  extreme  on  the  right  where  vision  was  prac- 
tically tubular.  V.  O.  S.  15/20;  V.  O.  D.  15/70.  The  roentgen  ray  showed 
signs  of  general  pressure  but  nothing  of  localizing  value. 
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Fig.  8  (Case  2). — Fields  taken  before  operation  which  disclosed  endothelioma 
of  right  temporal  lobe. 
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Fig.  9    (Case  2,   cont.). — Fields   five   days    after   decompression  which   dis- 
closed tumor   (Cf.  Fig.  8). 
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July  11,  1912:  Operation  1. — A  right  subtemporal  decompression  performed 
by  W.  E.  Dandy,  who  was  my  assistant  at  that  time,  unexpectedly  disclosed  the 
edge  of  a  tumor  occupying  the  lower  anterior  part  of  the  temporal  lobe. 

Postoperative. — He  made  a  good  recovery  with  partial  subsidence  of  the 
choked  disc  and  lessening  of  his  headaches.  On  July  16th  the  fields,  which  had 
widened,  showed  in  the  homolateral  eye  nasal  hemiachromatopsia  with  an 
upper  form  defect  (Fig.  9).  He  refused  further  operation  and  was  discharged 
on  this  day  to  his  home  nearby,  but  returned  frequently  for  purposes  of  record. 

By  July  29th  there  was  a  fully  established  hemianopsia  for  both  form  and 
color  in  the  right  eye,  where  further  elevation  of  the  disc  had  occurred.  There 
was  thought  to  be  both  a  positive  Wernicke  and  Wilbrand  pupillary  reaction 
but  negative  by  the  method  of  Hess. 


Da(e^    flacrll.|9ia 
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Fig.  10  (Case  2,  cont.). — Fields  one  month  after  those  shown  in  Fig.  9. 
Tumour  as  yet  not  removed.  Note  beginning  upper  temporal  defect  on  the 
left  with  complete  right  hemianopsia. 

By  Aug.  11th  the  upper  temporal  field  in  the  left  eye  had  begun  to  be 
afifected  (Fig.  10)  indicating  the  beginning  of  a  homonymous  defect.  Visual 
acuity  on  the  right  had  become  much  impaired.  The  only  additional  symp- 
toms recorded  at  this  time  were  slight  weakness  of  the  left  face  and  some 
tinnitus  referred  to  the  left  ear.  The  decompression  area  was  tense  and  the 
swelling  of  the  discs  measured  about  2  D. 

Aug.  17  and  Aug.  26,  1912 :  Operation  2. — Two-stage  enucleation  of  a  large 
endothelioma  deforming  the  lower  and  anterior  portion  of  lobe.  He  made  a 
perfect  surgical  recovery  from  both  procedures.  On  August  23rd,  between  the 
two  sessions  and  before  the  tumor  removal,  the  fields  showed  a  still  more 
marked  upper  temporal  defect  for  the  left  eye.  This  was  present  on  August 
29th,  three  days  after  the  extirpation,  though  by  this  time  the  fields  had  begun 
to  widen  out  again  (Fig.  11).  Fortunately  with  subsidence  of  the  choked  discs 
normal  vision  returned  for  the  left  eye,  though  on  the  right  at  the  time  of 
his  discharge  the  nasal  hemianopsia  persisted. 
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Fig.  11   (Case  2,  cont.). — Three  days  after  tumour  extirpation.    Note  widen- 
ing of  fields  compared  with  Fig.  10. 
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Fig.  12  (Case  2,  cent.). — Present  and  stationary  condition  seven  years  after 
the  tumour  extirpation. 


388  HARVEY    GUSHING 

Subsequent  Note. — Three  years  later,  July  15,  1915,  the  fields  were  again 
taken  (Fig.  12).  They  show  that  in  the  interval  there  had  been  a  slight  filling 
out  of  the  lower  nasal  quadrant  in  the  aflfected  eye.  Four  years  later,  Oct. 
27,  1919,  visual  fields  correspond  exactly  with  those  of  1915.  The  process  there- 
fore may  be  regarded  as  stationary. 

Comment. — This  case  resembled  the  foregoing  in  that  the  examina- 
tion revealed  merely  the  general  pressure  symptoms  of  tumor  and 
nothing  whatever  of  localizing  value  if  we  except  what  the  perimeter 
disclosed.    Attention  may  be  called  to  a  number  of  interesting  points. 

(1)  I  am  at  a  loss  how  to  interpret  the  unilateral  tubular  vision 
(cf.  Fig.  8),  a  condition  commonly  ascribed  to  hysteria.  Four  or 
possibly  five  other  examples  of  the  same  condition,  always  on  the  side 
of  the  lesion,  have  been  observed  in  the  series  of  temporal  lobe  cases, 
and  though  we  once  felt  that  the  finding  might  have  some  significance 
I  hesitate  to  lay  any  great  stress  upon  it.  (2)  Of  greater  importance, 
though  not  observed  till  the  tumor  diagnosis  had  been  made,  was  the 
gradual  onset  of  the  field  defect  in  the  homolateral  eye,  first  showing 
as  a  hemiachromatopsia  and  advancing  to  complete  hemianopsia  before 
there  was  any  sign  of  a  defect  in  the  left  eye.  (3)  There  can  be  little 
doubt  that  with  graded  discs  these  defects  would  have  been  much  more 
apparent  even  in  the  left  eye,  and  that  a  hemianopsia  to  form  would 
have  shown  itself  in  correspondence  with  the  hemiachromatopsia 
observed  on  July  16th  (Fig.  9)  had  a  test  object  been  used  below  a 
millimeter  size. 

Confession  must  be  made  of  one  possibility  of  misinterpretation  of 
these  findings,  particularly  in  consideration  of  the  nature  of  the  tumor 
and  its  extracerebral  situation.  For  it  is  conceivable  that  the  right 
optic  nerve  may  have  been  pressed  upon,  a  possibility  made  the  more 
likely  by  the  fact  that  the  macula  was  impaired  and  there  was  a  positive 
Wernicke  reaction  in  the  affected  eye. 

In  answer  to  this  possible  criticism  it  may  be  said  that  pressure 
against  the  optic  nerve  by  such  a  large  tumor  could  easily  have  pro- 
duced blindness  but  hardly  a  hemianopsia  and  if  the  chiasm  had  been 
affected  the  field  defects  would  have  been  more  nearly  equal  in  the 
two  eyes.  Moreover,  as  will  be  seen,  a  hemiopic  pupillary  reaction  in 
our  experience  is  not  very  dependable  and  the  patient  showed  at  the 
same  time  a  positive  reaction  to  the  prism  test  which  would  indicate 
involvement  of  the  radiation  alone.  It  possibly,  however,  is  splitting 
hairs  to  discuss  these  differences  for,  after  all,  the  question  of  localiza- 
tion would  be  much  the  same  whichever  interpretation  is  put  on 
causation  of  the  field  defects  in  such  a  case. 

In  the  tumor  cases  subsequent  to  1912,  the  more  accurate  perimetric 
methods  developed  by  Dr.  Walker  have  come  to  be  utilized  and  have 
been  applied  to  twenty-three  of  the  thirty-nine  temporal  cases  in  which 
fields  have  been  taken.     In  selecting  the  following  examples  from  this 
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later  series  the  attempt  has  been  made  to  choose  cases  with  lesions  of 
different  kinds  in  different  situations  in  the  lobe,  as  well  as  ones  which 
illustrate  the  methods  of  advance  as  well  as  of  recession  of  the  field 
defects. 


Fig.   13    (Case  3). — Fields   as    found  practically   stationary  during  the  two 
months  before  operation. 
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Fig.  14  (Case  3,  cont.). — For  comparison  with  Fig.  13  five  months  later. 

In  the  first  of  the  cases  cited  from  this  later  series  a  gliomatous 
cyst  was  the  offending  agent.  It  was  low-lying  and  implicated  the 
ventral  fibers  of  the  loop. 

Case  3  (P.  B.  B.  H.,  Surg.  No.  582). — Gliomatous  cyst  of  right  temporal 
lobe  producing  left  upper  homonymous  quadrantopsia.     Operation.     Recovery. 

Nov.  14.  1913 :  Admission  of  Miss  E.  A.  J.,  aged  43,  with  complaint  of 
headache  and  diplopia. 
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History. — Subject  to  frontal  headaches  all  her  life.  For  six  months  there 
have  been  severe  attacks  of  pain  referred  to  the  suboccipital  region.  For  four 
months  considerable  vertigo.  Of  late,  some  unsteadiness  of  gait  which  she 
ascribes  to  her  diplopia.  Also  of  late,  paraesthesia  of  extremities  and  great 
despondency  through  a  morbid  fear  of  insanity. 

On  Sept.  18,  two  months  before  her  entrance,  fields  of  vision  disclosed  left 
upper  homonymous  quadrantal  hemianopsia  for  form  and  color  (Fig.  13).  A 
month  later  the  defect  remained  practically  unaltered. 

Physical  Examination. — Considerable  exophthalmos,  more  right  than  left;  a 
slightly  enlarged  thyroid. 

Positive  Neurological  Findings. — A  complete  right  abducens  paralysis.  The 
eyegrounds  showed  slight  hyperaemia  with  haziness  of  the  nasal  margins  and 
overfilling  of  the  veins ;  no  measurable  swelling.  The  fields  showed  approxi- 
mately the  same  defect  observed  on  the  previous  tests.  The  condition  there- 
fore had  been  stationary  for  two  months. 


Fig.  15  (Case  3,  cont.). — Fields  sixteen  days  after  operation  disclosing 
gliomatous  cyst  in  right  temporal  lobe. 

The  examination  otherwise  was  absolutely  negative.  There  was  no  history 
of  anything  suggesting  uncinate  attacks.  Nothing  in  the  examination  except 
her  abducens   palsy  supported  the  cerebellar   lesion  suggested  by  her  history. 

She  remained  under  observation  for  a  week,  during  which  time  she  had  no 
special  discomforts.  The  perimetric  findings  favored  a  right  temporal  lesion, 
but  the  diagnosis  was  uncertain  and  choked  disc  questionable.  She  was  dis- 
charged as  a  "brain  tumor  suspect"  to  report  for  observation. 

During  the  next  three  months  the  condition  remained  unchanged  except  that 
the  diplopia  practically  disappeared. 

In  February  of  1914  she  had  several  attacks  of  severe  suboccipital  pain  with 
recurrence  of  the  diplopia.  This  led  to  her  re-entry.  The  fields  were  much 
as  before,  though  the  contraction  was  somewhat  more  marked  (Fig.  14).  Hazi- 
ness of  the  nerve  head,  however,  was  definitely  more  pronounced. 

March  6,  1914 :  Operation. — A  right  subtemporal  decompression  was  per- 
formed. The  temporal  lobe  was  full,  its  convolutions  flattened  and  an  explora- 
tory puncture  through  the  second  temporal  convolution  disclosed  a  gliomatous 
cyst  containing  about  30  c.c.  of  straw-colored  fluid. 
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She  was  discharged  March  24,  1914,  her  mental  condition  having  greatly 
improved  on  the  subsidence  of  the  headaches.  The  fields,  as  shown  by  Dr. 
Walker's  charts   (Fig.  15),  had  begun  to  fill  out  to  their  normal  outlines. 

Following  her  discharge  she  remained  free  from  symptoms  for  five  years. 
The  abducens  palsy  disappeared.  Though  from  time  to  time  the  decompression 
area  would  become  prominent  and  tight,  this  would  soon  pass  oflf  and  there 
was  no  real  headache.  She  had  been  active  at  social  functions  and  was  engaged 
in  the  Y.  M.  C.  A.  corps  during  the  war. 

On  the  afternoon  of  April  16,  1919,  she  suddenly  became  nauseated  and 
vomited.  She  was  readmitted  to  the  hospital  three  hours  later.  The  decom- 
pression area  was  tense  and  the  vomiting  persisted.  She  began  to  have  auditory 
hallucinations  of  people  knocking  at  her  door  and  of  telephone  conversations. 
There  were  visual  hallucinations  also — of  seeing  colored  lights  and  processions 
of  queer  figures  marching  on  the  ceiling.  Her  old  diplopia  again  became 
marked. 

Examination  showed,  as  before,  nothing  but  a  low  grade  of  papilloedema 
and  a  right  abducens  palsy.  The  fields  of  vision,  though  from  inattention  they 
were  plotted  with  some  difficulty,  showed  the  same  defects  as  on  her  first 
admission    (Fig.   13). 

April  25,  1919:  Operation  2. — The  temporal  lobe  was  again  exposed  and  the 
cyst  was  easily  entered.  It  contained  about  30  c.c.  of  straw-colored  fluid  which 
set  on  standing.  The  walls  were  thoroughly  fixed  with  Zenker's  fluid  until 
of  a  leathery  consistency  and  the  wound  was  closed.  She  made  a  perfect 
recovery,  and  the  history  records  a  recession  of  the  field  defects  (the  charts 
unfortunately  have  been  lost).     She  was  discharged  May  22,   1919. 

She  reported  in  September,  1919,  having  been  free  from  symptoms  since  her 
discharge.  At  this  time  the  fields  (Fig.  16)  still  showed  a  slight  notching. 
At  the  present  time,  two  years  from  her  last  operation  and  eight  years  since 
the  onset  of  symptoms,  she  remains  perfectly  well  and  her  last  perimetric 
examination,  April  21,    1921,   shows  normal   field  peripheries    (Fig.   17). 

Comment. — This  experience  might  be  multiplied  many  times.  The 
defect  had  never  advanced  to  hemianopsia  but  remained  quadrantal, 
and  on  the  side  of  the  lesion,  as  is  often  the  case,  was  a  little  in  advance 
of  the  other.  It  involved  chiefly  the  upper  field  quadrants  and  hence 
indicated  pressure  on  the  ventral  fibers  of  the  pathway. 

Another  example  of  this  same  type  may  be  given — also  a  glioma 
though  one  with  a  less  favorable  ultimate  outcome.  The  patient  was 
admitted  at  a  time  when  Dr.  Walker  was  making  very  detailed  studies, 
as  shown  by  the  elaborateness  of  the  first  chart  (Fig.  18),  which  gives 
not  only  the  form  peripheries  but  those  for  colors  as  well.  It  will  be 
seen  that  there  was  a  homonymous  hemianopsia  for  color  as  well  as  for 
form  when  the  minute  test  objects  were  used.  The  condition,  therefore, 
was  somewhat  more  advanced  than  in  Case  3  though  the  lesion  was  of 
the  same  type  and  in  the  same  situation.  A  localizing  diagnosis  would 
not  have  been  possible  without  the  fields.  They  show  still  better  than 
those  of  the  foregoing  case  that  the  quadrantal  defect  on  the  side  of  the 
lesion,  as  shown  by  the  larger  discs,  is  somewhat  in  advance  of  that  on 
the  opposite  side. 
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Case  4  (P.  B.  B.  H.,  Surg.  No.  4550). — Homonymous  hemianopsia  produced 
by  a  gliomatous  cyst  of  right  temporal  lobe.   Operation  followed  by  improvement. 

April  8,  1916:  Admission  of  Robert  S.,  aged  36,  a  machinist  referred  from 
the  Boston  Psychopathic  Hospital,  with  the  complaint  of  headaches  and  failing 
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Fig.  16  (Case  3,  cont.). — Showing  persistence  of  slight  homonymous  defect 
five  months  after  second  operation. 
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Fig.  17   (Case  3,  cont.). — Normal  fields  two  years  after  second  operation. 

Glinical  Story. — Four  years  before,  he  had  been  struck  by  a  heavy  piece  of 
metal  on  the  right  forehead  and  rendered  unconscious.  There  were  no  subse- 
quent symptoms.  For  the  past  year  he  has  not  felt  well  and  has  been  drinking 
heavily.  Six  months  before  entrance  (October,  1915)  he  had  a  general  con- 
vulsion without  warning.  Since  then  there  have  been  two  similar  attacks 
(November,  1915,  and  January,  1916).  Since  December  he  has  had  spells  of 
suboccipital    headache    accompanied    by    nausea    and    vomiting.      These    have 
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increased  in  intensity  and  there  is  now  continued  discomfort.  For  two  months 
past  there  has  been  progressive  blurring  of  vision.  He  has  had  numbness  of 
arms  and  legs,  some  unsteadiness  of  gait  and  also  tinnitus  in  the  left  ear  for 
the  past  year.  He  has  had  a  few  attacks  suggesting  petit  mal  in  which  he 
feels  dazed  and  experiences  a  sensation  of  numbness  and  prickling  in  the  right 
arm.  Otherwise  there  has  been  nothing  suggestive  of  uncinate  attacks.  He 
has  been  treated  all  this  time  for  stomach  trouble. 

Physical  Examination.  —  This  disclosed  nothing  except  the  following  few 
positive  neurological  .findings.  Bilateral  choked  discs  of  5  D.  with  abundant 
hemorrhages.  Definite  nystagmoid  jerks  on  looking  to  the  left.  Slight  impair- 
ment of  hearing,  i.  e.,  conduction  to  watch  less  good  on  left  than  right  (6  inches 
to  24  inches).     Positive  Romberg  with  falling  to  the  right. 

Aside  from  the  evidences  of  marked  increase  in  intracranial  tension  the 
findings  therefore  were  few.  There  was  nothing  to  justify  a  localizing  diag- 
nosis  though   it   is   evident  from  the  history  that  the   first   examiner   wavered 
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Fig.  18  (Case  4). — Fields  taken  before  operation  disclosing  a  right  tem- 
poral gliomatous  cyst.  Note  complete  hemianopsia  to  discs  below  1.2  mm.  size. 
Also  greater  advance  in  defect  to  larger  discs  for  right  than  left  eye. 


between  the  suggestive  cerebellar  signs  and  the  history  of  possible  involvement 
of  the  right  arm  in  the  petit  mal  attacks.  These  possibilities  were  promptly 
set  aside  when  the  fields  of  vision  came  to  be  taken.  They  showed  a  left 
homonymous  defect  which  therefore  lateralized  the  lesion  in  the  right  hemi- 
sphere beyond  any  diagnostic  doubt    (Fig.  18). 

April  19,  1916:  Operation. — Right  subtemporal  decompression.  This  dis- 
closed an  exceedingly  tense  temporal  lobe.  An  exploratory  trocar  was  inserted 
in  the  second  temporal  convolution  toward  the  ventricle  and  at  a  depth  of 
3  cm.  tapped  a  large  gliomatous  cyst  containing  over  30  c.c.  of  fluid.  The 
tension  was  completely  relieved.  The  cyst  was  widely  opened  by  an  incision 
through  the  second  temporal  convolution  but  its  walls  were  not  treated.  A 
fragment  of  the  wall  removed  for  histological  study  showed  a  diffuse  glioma. 

He  made  a  perfect  recovery  and  was  discharged  May  5th  practically 
without    symptoms,    though    the    choked    disc    not    completely    subsided.      The 
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fields,  except  those  for  color,  had   by  this  time  largely   regained  their  normal 
outlines   (Fig.  19). 

Dec.  22,  1916:  Reported  in  person,  having  been  working  at  his  trade  since 
shortly  after  his  discharge.  Condition  excellent.  No  symptoms.  Decompres- 
sion soft.  Fundi  normal.  Fields  are  normal  except  for  a  slight  defect  in 
the  left  temporal  region  to  the  smallest  visible  disc    (Fig.  20).* 

The  following  case,  owing  to  the  nature  of  the  growth,  was  far  less 
favorable  than  any  of  the  preceding  ones.  The  diagnosis  of  a  temporal 
lesion  was  sufficiently  clear  owing  to  his  full-blown  uncinate  seizures 
though  without  the  perimeter  the  lateralization  of  the  tumor  would  have 
been  difficult.  At  the  time  of  his  first  admission,  as  will  be  seen,  the 
fields  were  regarded  as  practically  normal,  though  to  a  minute  disc  a 
notch  in  the  right  upper  quadrant,  the  forerunner  of  a  more  extensive 
defect,  was  already  apparent. 
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Fig.   19    (Case  4,   cont.). — Fields   on  patient's   discharge   sixteen   days   after 
operation.     Note  persistence  of  homonymous  hemianopsia  to  0.3  mm.  disc. 


Case  S  (P.  B.  B.  H.,  Surg.  No.  6273).— Solid  glioma  of  left  temporal  lobe 
with  uncinate  seizures  and  an  upper  right  quadrantopsia. 

Feb.  16,  1917:  Admission  of  Robert  A.  C,  a  physician,  aged  36,  referred 
by  Dr.  A.  B.  Kanavel  of  Chicago  v^^ith  the  major  complaint  of  petit  mal. 

History. — Somewhat  apprehensive  about  his  health  ever  since  his  student 
days,  he  for  fourteen  years  had  regularly  taken  his  temperature  and  in  view 
of  a  customary  afternoon   rise  to  99  F.  has   regarded  himself  as  tuberculous. 

8.  This  patient  re-entered  the  hospital  Oct.  22,  1918.  Unfortunately  no  fields 
were  taken  at  the  time  as  the  stafif  was  mostly  in  army  service.  He  had  been 
quite  well  until  the  month  previous  and  had  worked  regularly  until  a  few  days 
before.  His  decompression  had  become  tense.  The  cyst  was  tapped  on  several 
occasions,  but  immediately  refilled.  An  exploratory  operation  was  performed 
which  revealed  an  extensive  gliomatous  growth.  He  was  discharged  and  his 
death  was  reported  a  few  months  later. 
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Frequent  examinations  by  many  physicians  failed  to  corroborate  this.  The 
record  of  his  petit  mal  attacks  follows : 

Uncinate  Attacks. — "Eight  and  a  half  years  ago  began  to  have  attacks  of 
petit  mal.  The  first  one  came  on  suddenly  while  taking  a  needle  from  a 
patient's  hand.  He  became  dizzy,  felt  faint,  had  'air  hunger,'  went  to  a  win- 
dow, opened  it  and  soon  revived.  One  month  later  there  was  a  similar  attack 
and  soon  they  came  with  increasing  frequency,  often  ten  or  twenty  a  day.  The 
attacks  are  usually  accompanied  by  what  he  describes  as  an  exaggeration  of 
his  special  sense  impressions,  i.  e.,  flowers  become  extraordinarily  beautiful, 
odors  are  intensified,  his  vision  appears  to  be  remarkablj'  keen  so  that  objects 
seem  to  be  increased  in  size.  The  olfactory  hallucinations  were  never  of  an 
unpleasant  nature. 

"There  has  never  been  any  loss  of  consciousness  and  the  attacks  have  always 
been  so  fleeting  that  a  bystander  would  hardly  know  he  was  having  one.  There 
is   usualh-  an  aura  'as   if  something  were  to  happen,'   and   during  the   attack 
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Fig.  20  (Case  4,  cont.). — Fields  six  months  after  operation,  for  comparison 
with  Figures  18  and  19.  Left  eye :  slight  temporal  defect ;  right  eye :  nor- 
mal field. 


he  feigns  to  be  cogitating  over  what  may  have  just  been  said.  He  states  that 
no  two  of  the  attacks  are  exactly  alike  but  that  they  vary  according  to  the 
time  of  day,  his  surroundings  or  the  season  of  the  year.  For  the  past  two  or 
three  years  the  attacks  have  been  a  little  more  severe;  they  would  leave  him 
momentarily  dazed  and  disoriented — for  instance,  while  talking  to  a  friend  he 
might  be  seized  with  an  attack  which  would  cause  him  to  stop  his  conversa- 
tion, and  w-hen  he  'came  to'  would  have  to  ask  what  he  had  been  saying,  or 
at  other  times  would  plead  an  important  engagement  to  cover  his  confusion.  He 
has  occasionally  had  a  sense  of  seeing  objects  to  his  right  which  were  not 
there.  For  some  years  he  has  taken  bromides  in  large  doses,  70  to  80  grains 
per  diem." 

Headaches. — For  fourteen  months  he  has  had  occasional  severe  suboccipital 
headaches  but  without  vomiting.  During  these  periods  there  has  been  some 
retraction  and  rigidity  of  the  neck. 
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Vision. — Has  never  noticed  any  diminution  of  vision  but  he  had  glasses  fitted 
when  his  headaches  came  on  and  found  he  had  been  seeing  double  without 
being  aware  of  it.     For  a  month  he  has  had  considerable  bilateral  tinnitus. 

Physical  Examination. — A  robust  individual  over  six  feet  in  height  and 
weighing  230  pounds.  The  findings  were  absolutely  negative  except  for  a  low 
grade  of  choked  disc  with  swelling  of  1  D.,  fairly  well  marked  lateral  nystag- 
mus, slight  weakness  of  the  right  face  on  expressional  movements  (discounted 
by  the  patient  as  a  personal  characteristic)  and  slight  weakness  of  the  left 
abducens. 

The  fields  of  vision  taken  at  this  time  with  only  two  test  objects  (Fig.  21) 
showed  to  a  small  0.3  mm.  disc  a  notch  in  the  right  upper  quadrant  of  the 
left  eye,  whereas  the  peripheries  to  a  5  mm.  disc  were  normal.  No  special 
significance  was   attached  to  these  fields. 
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Fig.  21  (Case  5). — Fields  three  weeks  before  operation.  Note  upper  nasal 
notch  in  left  to  0.3  mm.  disc.    Not  regarded  at  time  as  of  particular  significance. 

It  is  evident  from  this  early  history  that  the  case  despite  the 
uncinate  seizures  was  regarded,  on  the  basis  of  the  suboccipital  head- 
ache and  nystagmus,  as  a  "cerebellar  tumor-suspect."  He  returned  to 
his  home  and  reentered  the  hospital  a  month  later.  At  this  time  his 
choked  disc  had  become  more  pronounced  with  elevataion  of  3  D.  and 
the  fields  taken  by  Dr.  Walker  (Fig.  22)  showed  an  advancing  defect, 
the  right  field  now  being  involved.  This  left  no  doubt  as  to  the  situation 
of  the  lesion  in  the  left  temporal  lobe. 

March  10,  1917:  Operation. — Left  subtemporal  decompression  disclosing  a 
tense  bulging  temporal  lobe  with  flattened  convolutions.  Exploratory  puncture 
secured  about  2  c.c.  of  yellowish  fluid.     Diagnosis :   Glioma. 

Subsequent  Notes. — He  made  a  good  recovery.  The  choked  disc  subsided. 
He  was  discharged  March  24th.  He  reported  by  letter  on  October  10th  as 
being  in  good  health  despite  his  continued  petit  mal  attacks.  He  is  reported 
to  have  died  Jan.  8,  1918. 
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The  following  case  illustrates  the  terminal  condition  of  complete 
hemianopsia  which  in  the  preceding  would  probably  have  been  observed 
had  a  perimetric  test  been  made  toward  the  end.  The  patient  had 
visual  hallucinations  referred  to  the  defective  fields  (left)  and  a  few 
gustatory  impressions  suggesting  uncinate  stimulation  though  there 
were  no  "dreamy  states."  The  lesion,  therefore,  even  without  the  field 
defects  might  possibly  have  been  localized  in  one  or  the  other  temporal 
lobe,  but  the  characteristic  fields  made  its  lateralization  possible. 

Case  6  (P.  B.  B.  H..  Surg.  No.  4002). — A  rapidly  grounng  cystic  glioma  of 
lower  right  temporal  lobe  producing  upper  quadrantopsia  unrelieved  by  opera- 
tion and  advancing  to  hemianopsia. 

Dec.  14,  1915:  Admission  of  Jacob  B.,  aged  11,  a  right-handed  boy  with 
the  complaint  of  headaches  and  vomiting. 


Fig.  22  (Case  5,  cont.). — Fields  showing  homonj-mous  involvement  of  which 
those  in  Fig.  21  gave  promise.  Note  notch  at  this  session  to  the  0.3  mm,  disc 
in  each  eye. 


Clinical  History. — "Onset  a  year  before  admission,  with  frontal  headaches 
and  pain  in  the  eyes,  chiefly  the  right.  The  headaches  were  usually  associated 
with  nausea,  vomiting  and  often  with  dizziness.  These  symptoms  have 
increased  until  of  late  headache  has  been  constant.  For  a  month  he  has  had 
buzzing  in  the  right  ear  and  recently  was  operated  upon  in  a  local  hospital 
for  adenoids.  Some  occasional  blurring  of  vision  has  also  been  observed  dur- 
ing the  past  month,  but  acuity  remains  unimpaired.  For  the  past  week  there 
has  been  some  double  vision,  and  on  three  occasions  he  had  had  definite  visual 
hallucinations,  always  to  the  left.  Once  he  had  the  impression  of  seeing  a  boy 
on  the  wall.  Another  time,  a  man  dressed  in  white  was  seen  sitting  by  the 
fire,  bending  over  to  tie  his  shoe,  and  this  impression  remained  a  long  time. 
One  night,  after  his  admission,  he  thought  he  saw  some  children  sitting  around 
a  desk  on  the  wall,  but  they  were  gone  when  the  nurse  turned  on  the  light. 

"On  one  occasion,  just  before  entrance,  he  thought  that  he  had  smelled  and 
tasted  peaches  when  none  were  around,  and   after  his  hospital   admission  he 
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insisted  that  he  smelled  and  tasted  roasted  peanuts.  These  two  occasions  were 
not  associated  with  anything  resembling  a  'dreamy  state.'  He  had  never  had 
any  known  losses  of  consciousness." 

Physical  Examination. — A  healthy,  intelligent  and  cooperative  boy,  with  no 
positive  neurological  findings  except  for  choked  disc  of  3  D.,  signs  of  intra- 
cranial pressure  shown  by  the  roentgen  ray,  and  left  upper  homonymous  quad- 
rantopsia    (Fig.  23). 

Dec.  31,  1915:  Operation. — The  right  hemisphere  was  exposed  by  an  osteo- 
plastic flap  carried  well  down  in  the  temporal  region.  Here  the  bone  was 
found  greatly  thinned.  The  dura  was  opened  over  the  temporal  lobe  and 
reflected  upward.  The  convolutions  were  not  greatly  flattened,  nor  was  the 
Sylvian  fissure  pushed  upward.  Palpation  of  the  lower  part  of  the  temporal 
lobe  gave  the  impression  of  a  subjacent  cyst.  An  exploratory  puncture  in  the 
second  temporal  gyrus  at  a  depth  of  4  cm.  reached  a  small  cyst,  giving  a  few 
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Fig.  23   (Case  6). — Fields   shortly  before  operation  disclosing  a  right  tem- 
poral glioma. 


c.c.  of  typical  yellow  fluid.  A  subtemporal  bone  defect  was  made  and  the 
flap  replaced. 

The  boy  made  a  perfect  recovery,  with  relief  of  all  subjective  symptoms 
except  that  once  during  his  convalescence  he  had  another  vivid  hallucination — 
of  seeing  "a  lady  wearing  a  hat."  His  choked  discs  subsided,  but  the  fields 
of  vision  remained  unaltered. 

He  was  discharged  Jan.  22,  1916,  much  improved,  but  his  period  of  relief 
was  short.  The  decompression  gradually  became  tense  and  he  began  to  have 
some  left-sided  numbness  and  weakness. 

He  re-entered  the  hospital  Feb.  16,  1916,  owing  to  increase  of  symptoms. 
His  fields  at  this  time  (Fig.  24)  showed  a  complete  hemianopsia.  An  opera- 
tion was  performed,  and  a  large  mass  of  gliomatous  tissue  containing  small 
cysts  was  removed  from  the  temporal  lobe.  There  was  again  a  temporary 
period  of  improvement  and  he  was  discharged.  He  died  a  few  months  later, 
at  home. 
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Doubtless  in  a  case  of  this  kind  the  geniculate  body  itself  comes  to  be 
involved  in  course  of  time  and  in  all  probability  could  a  series  of  fields 
have  been  taken  there  would  have  been  a  stage  in  which  the  macula  was 
not  completely  bisected. 

The  patient  whose  history  follows  was  first  seen  at  such  a  stage, 
and  there  was  considerable  subsequent  improvement,  though  in  the  end 
a  fatal  issue.  In  this  case,  too,  visual  hallucinations  were  a  pronounced 
feature. 

Case  7  (P.  B.  B.  H.,  Surg.  No.  3043). — Cystic  glioma  of  right  temporo- 
sphenoidal  lobe,  with  hallucinations  of  vision  and  lozver  left  quadrantopsia. 
Operation.     Temporary  improvement. 

June  9,  1915.  Admission  of  Mrs.  Helen  L.,  aged  33,  referred  by  Dr.  D.  B. 
Steuer  of  Cleveland,  Ohio,  with  the  complaint  of  "headache  and  optic  neuritis." 
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Fig.  24  (Case  6.  cont.). — Fields  two  months  after  operation,  for  comparison 
with  Fig.  23,  showing  ultimate  complete  homonymous  hemianopsia  with  macular 
inclusion. 


Clinical  History. — Petit  vial  attacks. — In  1911,  four  years  before  admission, 
during  the  course  of  her  first  pregnancy,  she  began  having  attacks  of  petit 
mal.  In  these  attacks  her  left  hand  was  felt  swollen.  They  were  followed 
by  twitching  of  the  fingers  and  drawing  up  of  the  arm  and  face.  She  was 
invariably  conscious  during  the  attacks.  After  the  birth  of  her  baby  these 
seizures  which  had  occurred  many  times  a  day  decreased  in  number  and 
gradually  disappeared. 

Headache  and  Diplopia. — In  1912  she  began  having  headaches  referred  to 
the  right  frontal  region.  They  have  become  increasingly  severe,  culminating 
in  a  particularly  bad  attack  three  months  ago,  since  when  they  have  been 
less  troublesome.  In  1912,  also,  she  had  for  two  weeks  a  period  of  diplopia. 
The  eyegrounds  were  examined,  and  choked  disc  of  4  D.  was  found.  This 
condition  continued  throughout  1913,  during  which  time  she  was  under  the 
care  of  a  succession  of  "specialists." 
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Grand  Mai  Attacks. — On  four  occasions  she  has  had  a  general  convulsion 
with  loss  of  consciousness.  The  first  occurred  in  June,  1913,  the  others  eighteen, 
twelve  and  ten  months  ago  respectively. 

Anosmia  and  Hallucinations  of  Smell. — Immediately  after  the  birth  of  her 
child  in  1912,  she  found  that  she  had  lost  the  sense  of  smell,  and  during  the 
past  year  has  frequently  had  olfactory  hallucinations,  occasionally  disagreeable 
ones.  She  describes  them  as  "like  something  from  another  world;  nothing  that 
is  in  the  environment — I  can't  describe  it." 

Left  Hemiparesis. — First  noted  two  years  ago ;  as  dragging  of  the  leg  and 
tendency  to  drop  things  from  the  hand.  The  symptoms  became  more  definite 
three  months  ago  in  association  with  a  series  of  severe  headaches.  The  face 
then  became  weak  and  the  arm  and  leg  still  more  so.  Some  loss  of  sensation 
on  the  left  has  also  been  noted. 

Failing  Vision. — Choked  disc  first  noted  three  years  ago,  but  vision  not 
greatly  impaired  until  two  months  ago.  She  is  conscious  of  loss  of  vision 
to  the  left. 

Hallucinations  of  Vision. — Present  for  the  past  two  or  three  weeks.  "She 
repeatedly  told  the  nurse  on  awakening  that  a  woman  friend  of  hers,  whom 
she  named,  was  in  the  room,  and  she  wanted  her  husband  called  to  talk  to 
this  woman.  The  imaginary  person  stayed  in  the  room  all  night,  moving  about, 
but  did  not  talk.  She  was  always  to  the  patient's  left.  When  the  patient 
turned  her  head  to  follow  her,  the  hallucination  would  also  go  to  the  left  and 
disappear  from  the  field  of  vision.  Today  during  the  taking  of  the  history 
she  asked  several  times  if  the  doctor  had  come  back.  Finally  she  said,  'Well, 
who  is  it  in  the  room?'  On  questioning  it  appeared  that  a  man  with  a  gold 
helmet  on  his  head  came  into  the  room  with  the  examiner  and  sat  in  a  chair 
beside  him.  During  the  history-taking  he  also  had  a  paper  and  took  notes.  He 
did  not  leave  the  room  until  the  examiner  left.  His  face  was  not  recognized 
and  she  could  not  describe  it  clearly.  Both  examiner  and  this  hallucination 
were  to  the  patient's  left  side." 

Physical  Examination.  —  A  well  developed  and  nourished  woman,  showing 
the  following  positive  neurological  signs:  choked  disc  of  4  D.;  total  anosmia; 
sharply-cut  left  homonymous  hemianopsia  (Fig.  25).  Hemihypaesthesia  over 
entire  left  side  of  body  with  slight  weakness  of  musculature.  Deep  reflexes 
increased  to  exaggeration  on  the  left,  with  clonus  and  positive  Babinski. 

June  14,  1915:  Operation. — Right  osteoplastic  flap;  a  tense  dura.  On  expos- 
ing the  hemisphere  the  temporal  lobe  protruded  markedly  and  the  Sylvian  fis- 
sure was  much  dislocated  upward.  The  convolutions  were  greatly  flattened. 
A  needle  introduced  into  the  posterior  portion  of  the  first  temporal  convolu- 
tion struck  a  large  gliomatous  cyst  containing  nearly  100  c.c.  of  yellow  fluid 
which  clotted  on  standing.  The  tension  completely  subsided.  This  cyst  was 
at  such  a  depth  that  no  effort  was  made  to  make  an  incision  into  it  nor  to 
treat  its  walls. 

Postoperative. — For  a  few  days  she  continued  to  have  many  bizarre  visual 
hallucinations,  always  seen  to  the  left.  They  were  usually  of  people  doing 
queer  things :  for  example,  "a  woman  riding  horseback  with  a  sheet  of  music 
propped  in  front  of  her  and  she  used  her  hands  as  though  playing  the  piano 
on  the  horse's  neck."  On  one  or  two  occasions  complained  of  disagreeable 
odors.  These  attacks  subsided,  however,  and  she  made  an  excellent  recovery 
with  practical  disappearance  for  the  time  being  of  all  her  previous  symptoms. 
Normal  reflexes,  sensation  and  sense  of  smell  were  all  regained.     The  choked 
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discs  subsided  with  unexpectedly  good  vision  in  view  of  their  original  appear- 
ance. The  fields  taken  on  July  5th  (Fig.  26)  showed  a  widening  of  the 
peripheries  to  the  left  with  persisting  lower  quadrantal  defect  which  the  high 
temporal  situation  of  the  lesion  would  have  led  one  to  expect. 


Fig.  25  (Case  7). — Fields  on  admission  shortly  before  operation.  Responses 
very  slow  because  of  severe  headaches,  but  when  free  from  pain  attention  good 
and  answers  accurate ;  both  eyes  :  0.5  cm.  disc ;  form  only ;  no  green  or  red 
perception. 


Fig.  26  (Case  7.  cent). — Fields  three  weeks  after  operation  which  disclosed 
a  high  temporal  defect   (for  comparison  with  Fig.  25). 


She  was  discharged  to  her  home  July  9th.  Dr.  Towne's  final  note  is  as 
follows :  "Of  late  no  convulsions,  headache,  hallucinations  of  smell,  taste  or 
vision.  Left  side  now  almost  as  strong  as  right — face  still  a  trifle  weak; 
dynamometer  right  24,  left  18.    Vision  very  much  improved — cf.  fields.    Choked 
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discs  almost  flat.  No  Babinski ;  no  ankle  clonus.  Deep  reflex,  left,  still  -h, 
but  less  than  before.  Mental  condition  markedly  improved — still  rather  jocular 
but  perfectly  sane — knows  what  serious  condition  she  was  in  at  entrance." 
Subsequent  Note. — She  passed  into  other  hands  and  apparently  no  further 
fields  of  vision  were  taken.  The  cyst  had  to  be  tapped  on  several  occasions. 
Her  death  was  reported  to  have  occurred  a  year  after  her  discharge. 

Even  without  the  fields  there  should  have  been  no  real  difficulty  in 
making  a  diagnosis  in  this  case,  though  the  early  attacks  of  petit  mal, 
said  to  have  begun  in  the  hand,  might  have  led  one  to  anticipate  a  lesion 
which  originated  in  the  paracentral  convolutions.  Her  homonymous 
hemianopsia,  however,  was  enough  to  place  it  below  the  Sylvian  fissure ; 
and  that  the  lower  part  of  the  pathway  at  least  was  not  destroyed  is 
apparent  from  the  fields  of  July  5th,  which  showed  return  of  vision  in 
the  upper  areas. 


Fig.  27  (Case  8). — Fields  before  operation  which  disclosed  a  high  temporal 
lobe  cyst.     Before  operation  to  2  cm.,  5  mm.,  and  1.2  mm.  discs. 

The  combination  of  visual,  gustatory  and  olfactory  hallucinations  in 
a  temporal  lobe  lesion  is  deserving  of  comment.  The  growth  was  of 
such  a  size  that  it  must  have  occupied  a  large  part  of  the  lobe  and,  as 
was  noted  at  the  time  of  the  operation,  the  Sylvian  fissure  was  markedly 
dislocated,  a  condition  not  infrequently  observed  in  large  temporal  lobe 
tumors. 

The  following  case  is  another  example  of  a  cyst  in  practically  the 
same  situation  as  the  foregoing,  though  at  the  time  of  admission  the 
defect  had  not  advanced  to  the  stage  of  hemianopsia. 

Case  8  (P.  B.  B.  H.,  Surg.  No.  11283). — Gliomatous  cyst  of  right  tempora) 
lobe  producing   lower  homonymous  quadrantal   defect.     Operation.     Recovery. 

Oct.  8,  1919 :  Admission  of  Dorothy  D.,  aged  19,  with  the  complaint  of  faint- 
ing spells  and  headaches. 


DISTORTION    OF     VISUAL    FIELDS    IN    BRAIN     TUMOR     403 

Four  years  previously  (1915)  she  had  a  severe  fall  on  the  ice,  striking  her 
head.  To  this  she  attributes  her  present  illness,  for  soon  afterward  she  began 
having  headaches.  These  headaches  grew  worse,  and  one  day,  a  5ear  after  the 
injury,  while  at  school  she  fainted.  Subsequently,  fainting  attacks  with  slight 
convulsive  movements  occurred  every  two  to  three  weeks. 


Fig.  28    (Case  8,  cont.). — Fields  nine  days   after  operation,  showing  reces- 
sion of  defect. 


Fig.  29  (Case  8,  cont.). — Showing  normal  peripheries  on  discharge  nineteen 
days  after  operation,  for  comparison  with  Figures  27  and  28. 


In  1916  at  the  Boston  City  Hospital  a  right  subtemporal  decompression  was 
performed  by  Dr.  E.  H.  Nichols.  Though  her  discomforts  were  completely 
relieved  thereby  until  a  few  months  ago,  the  fainting  attacks  continued.  They 
are  preceded  by  a  feeling  of  numbness  over  the  whole  body,  but  there  is  no 
gustatory   sense    impression.     The   convulsive   features   of  the   attacks,   hardly 
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apparent  at  first,  have  of  late  become  more  pronounced.    A  large  subtemporal 
protrusion  has  gradually  formed. 

Physical  Examination. — An  intelligent,  alert,  cooperative  young  woman  free 
from  discomforts  and  in  excellent  physical  condition.  While  under  observa- 
tion she  had  a  convulsion  beginning  with  a  vague  stare.  For  two  or  three 
minutes  she  could  respond  to  questions  and  denied  the  presence  of  any  olfactory 
or  gustatory  impressions.  The  left  face,  then  the  arm  and  leg,  began  to  twitch, 
and  a  general  convulsion  followed. 

Positive  Neurological  Findings. — A  bilateral  choked  disc  with  beginning  sec- 
ondary atrophy.  Nerve  head  on  the  right  elevated  1.5  D.  On  the  left  3  D. 
Slight  hypaesthesia  over  the  left  side  of  body  without  appreciable  motor 
involvement,  though  the  deep  reflexes  were  possibly  more  brisk  on  the  left 
than  right.  The  fields  of  vision  revealed  a  lower  left  homonymous  defect 
(Fig.  27). 

Oct.  10,  1919:  Operation. — An  osteoplastic  exploration  was  made  to  fully 
expose  the  right  hemisphere.  The  temporal  lobe  was  bulging  and  its  convolu- 
tions flattened.  Puncture  of  the  first  temporal  convolution  revealed  a  large 
cyst  containing  characteristic  yellow  clotting  fluid.  The  cyst  was  widely  opened 
disclosing  a  nodule  of  tumor  projecting  from  its  external  wall  directly  under 
the  old  decompression.  This  nodule  was  completely  excised.  The  cyst  wall 
was  treated  as  usual  with  a  tissue  fixative.     The  flap  was  replaced. 

Postoperative  Note. — She  made  a  good  recovery;  had  no  more  convulsions; 
the  choked  disc  rapidly  subsided,  the  hypaesthesia  disappeared  and  she  has 
remained  perfectly  well.  The  fields  taken  October  19th,  seven  days  after  the 
operation,  showed  improvement,  with  widening  of  the  peripheries  to  all  discs 
and  a  definite  filling  in  of  the  defect  (Fig.  28)  to  the  larger  ones.  Ten  days 
later  (October  29th),  the  day  before  her  discharge,  the  field  outlines  were 
restored  to  the  normal  (Fig.  29),  where  they  have  remained  as  shown  by  sub- 
sequent examinations. 

Subsequent  Note. — She  had  one  fainting  attack  Christmas,  1919.  Since  then 
no  symptoms  of  her  old  trouble.  Her  most  recent  examination  was  made 
March  16,  1921,  six  years  from  the  onset  of  symptoms.  The  decornpression  is 
now  quite  flat.  Fields  are  normal.  Fundus  shows  slight  perivascular  streak- 
ing; no  swelling.     She  is  steadily  at  work. 

Comment. — In  this  case,  therefore,  a  cyst  high  in  the  temporal  lobe 
and  rather  posterior  exerted  its  pressure  effect  on  the  upper  portions  of 
the  pathway,  leaving  the  lower  fibers  unimpaired.  The  rapid  restoration 
of  the  field  peripheries  show  that  it  was  a  pressure  effect  only.  There 
was  nothing  in  her  neurological  examination  to  suggest  a  temporal 
lesion,  except  the  perimetric  findings,  and  in  their  absence  likely  as  not 
the  temporal  lobe  might  not  have  been  exposed  in  the  exploration.  A 
puncture  of  the  lobe  at  the  first  operation  probably  would  have  revealed 
the  lesion. 

The  following  history  is  one  of  incurable  glioma  in  which  the  field 
defects  were  seen  to  pass  from  a  mild  involvement  through  advancing 
stages  to  complete  blindness : 

Case  9  (P.  B.  B.  H.,  Surg.  No.  3774).— Right  temporal  diffuse  glioma  with 
uncinate  seizures.     Successive   operations.     Advancing  process. 
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Oct.  28,  1915 :  Admission  of  Mrs.  Sadie  G..  aged  28,  referred  by  Dr.  H.  B. 
Eaton  of  the  Boston  Dispensary,  complaining  of  petit  mal,  headaches  and 
loss  of  vision. 

Present  Illness. — The  hospital  record  follows : 

"Petit  Mal  Attacks. — Began  about  a  year  aigo.  She  says  a  peculiar  feeling 
runs  suddenly  through  the  body,  lasting  only  a  few  seconds.  During  this  time 
her  arms  and  legs  feel  numb  and  relaxed.  She  is  told  that  she  stares  and  that 
her  face  becomes  flushed,  and  later  pale.  This  happens  possibly  once  a  week. 
They  are  liable  to  come  on  while  she  is  at  the  table.  There  is  never  any  loss 
of  consciousness.  She  says  she  knows  what  is  going  on  about  her,  but  never 
speaks  during  attacks. 

"Hallucinations  of  Smell. — Hallucinations  of  smell  accompany  the  attacks. 
The  odour  is  described  as  like  fresh  paint  and  is  so  distinct  she  is  surprised 
others  do  not  detect  it.  It  goes  away  immediately  after  the  attack.  She  thinks 
that  it  has  occurred  possibly  nine  to  ten  times  altogether,  the  last  time  about 
a  week  ago. 
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Fig.  30  (Case  9). — Fields  shortly  before  operation  showing  left  homonymous 
hemianopsia  complete  in  both  eyes  to  a  0.3  mm.  disc.  Charts  show  unusually 
well  gradations  of  discernible  defect  to  larger  discs.  O.  U. :  Complete  hemi- 
chromatopsia  to  5  mm.  colour  discs;  complete  hemianopsia  to  0.3  discs;  tempo- 
rary amaurosis ;  periods  of  rest  five  to  ten  minutes  during  perimetry. 


"Nausea. — This  began  about  eight  months  ago  and  comes  two  to  three  times 
a  week.     She  has  rarely  vomited. 

"Headache. — She  says  it  is  really  a  pain  on  the  top  of  her  head  rather  than 
a  headache ;  calls  it  a  "pulling  pain."  It  has  been  in  both  frontal  and  temporal 
regions  and  in  vertex.  Of  late  it  has  tended  to  be  more  in  the  right  temporal 
region.  Some  days  she  is  entireW  free  and  again  is  miserable  for  two  to  three 
days.     Headache  is  liable  to  be  brought  on  by  any  sudden  motion. 

"Loss  of  Vision. — Four  weeks  ago  she  noticed  that  newspaper  print  was 
blurred  and  that  she  could  read  only  with  difficulty.  Thinks  that  eyes  were 
equally  affected  and  that  they  have  become  gradually  worse.  At  present  cannot 
read  print  in  telephone  book.  There  have  been  attacks  of  temporary  amblyopia 
quite  frequently  during  the  last  two  weeks. 
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"Twitching  of  left  face  during  the  past  four  weeks  has  happened  three  or 
four  times.  Corner  of  mouth  draws  up  and  eye  closes.  It  is  difficult  to  open 
eye  again.  It  lasts  a  few  moments.  There  is  no  twitching  of  arm  and  leg. 
No  association  with  petit  mal. 


Fig.  31   (Case  9,  cont.). — Fields  three  weeks  after  operation,  for  comparison 
with  Fig.  30,  to  show  increasing  field  defects. 


Fig.  32  (Case  9,  cont.). — Fields  two  months  after  operation  to  show  further 
advance,  Hemiopic  pupillary  reaction  O.  U.  present.  Compare  Figures  30 
and  31. 


"Hallucinations  of  Vision. — One  week  ago  was  walking  across  the  room, 
thought  she  saw  a  cat  to  her  left.  Says  cat  was  very  black  and  was  hunched 
up  as  if  angry.  She  turned  around  and  looked  about  the  room  before  she  was 
convinced  that  the  cat  was  not  there.  Two  days  later  she  again  saw  the  same 
black  cat  on  the  left  side.     On  two  to  three  other  occasions  she  has  seen  what 
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she  describes  as  black  specks  to  her  left  and  she  turns  her  head  to  look  at 
them.     There  have  been  no  other  visual  hallucinations." 

Physical  Condition. — A  healthy  vigorous,  intelligent,  cooperative  patient, 
sound  in  every  respect.     She  was  right-handed. 

Neurological  Examination. — This  revealed  absolutely  no  abnormalities  except 
an  advanced  choked  disc  with  hemorrhage  and  exudates,  and  an  elevation  of 
5  D.  right,  and  6  D.  left. 

Her  history  was  sufficient  to  suggest  a  temporal  lobe  lesion  but  the  side 
could  not  have  been  determined  without  the  perimeter.  An  abnormality  in  the 
fields  was  first  detected  by  Dr.  Woodward,  the  interne,  and  they  were  subse- 
quently plotted  in  great  detail  by  C.  B.  Walker  (Fig.  30).  They  showed  oncom- 
ing left  homonymous  hemianopsia  with  the  process  more  advanced  in  the 
right  eye.  To  the  5  mm.  discs  there  was  hemiachromatopsia,  which  showed  for 
form  likewise  when  the  0.3  mm.  test  objects  were  used. 

Nov.  5,  1915 :  Operation. — A  low  osteoplastic  resection  was  made  over  the 
right  hemisphere.  The  bone  in  the  temporal  region  was  thinned  by  pressure. 
A  subtemporal  defect  was  made  to  allow  for  subsequent  decompression.  The 
temporal  lobe  was  full  and  bulging.  Aspiration  revealed  no  cyst.  An  incision 
was  made  through  the  first  temporal  convolution  and  carried  down  to  a  depth 
of  about  3  cm.  when  it  came  upon  a  soft  reddish  tumor.  A  fragment  removed 
showed    glioma. 

Postoperative. — She  did  exceedingly  well.  Headache  and  petit  mal  attacks 
ceased.  The  choked  disc  had  subsided  to  1  D.  by  Nov.  26th,  the  day  of  her 
discharge.  The  fields,  however,  showed  a  slight  advance  in  the  process  (Fig  31). 

In  January,  1916,  she  reported  subjectively  free  from  symptoms.  Dr. 
Walker's  fields  at  this  time  (Fig.  Z2)  show  further  slight  advance  in  the 
process. 

She  remained  perfectly  well  for  nearly  four  years  despite  increasing  sub- 
temporal protrusion.  A  note  on  Jan.  24,  1917,  states :  "Patient  reports  in 
excellent  condition.  No  symptoms.  Saj's  she  never  felt  better  in  her  life. 
There  is  a  fairly  large,  rather  soft  subtemporal  protrusion  which  she  conceals 
with  the  arrangement  of  her  hair.  No  further  hallucinations  or  petit  mal 
attacks.     No  fields  taken." 

March  10,  1919:  She  reported  in  excellent  general  condition.  No  headaches, 
hallucinations  or  petit  mal  attacks.  The  protrusion,  however,  has  been  grow- 
ing steadily  larger  and  she  has  had  occasional  slight  twitching  of  the  left 
face.  Vision  in  her  left  eye  has  been  perfect  until  lately,  and  she  is  able  to 
read  without  glasses.  But  from  secondary  atrophy  the  vision  in  the  right  is 
reduced  to  light  perception.  (No  fields  taken.)  She  was  advised  to  re-enter 
the  hospital  for  an  exploration.  It  was  hoped,  in  view  of  the  slowness  of  the 
process,  that  the  lesion  had  undergone  cystic  degeneration. 

March  21,  1919:  Re-entry. — (Surg.  No.  10165.)  The  process  had  advanced 
during  the  ten  days.  The  protrusion  had  enlarged  and  the  twitching  of  the 
left  face  had  been  replaced  by  a  palsy.  The  vision  was  greatly  reduced; 
shadows  alone  were  seen  in  the  right  eye  and  in  the  left  there  was  merely  a 
hemiopic  tubular  vision   (Fig.  2i). 

April  11,  1919:  Secondary  Operation. — A  soft  tumor  mass  the  size  of  a 
fist  practically  extruded  itself  through  the  subtemporal  defect  on  exposing  the 
brain.  As  could  be  seen,  this  represented  only  the  external  part  of  the  growth. 
Closure. 

This  procedure  gave  but  little  subjective  relief  and  led  to  no  improvement  in 
vision.     She  died  Feb.  18,  1920.  six  years   from  the  onset  of  her  symptoms. 
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The  patient's  history  on  admission  suggested  a  temporal  lobe  lesion 
in  view  of  her  visual  and  olfactory  hallucinations.  There  was  nothing 
in  the  examination,  however,  to  show  whether  the  process  was  right  or 
left,  unless  the  slightly  more  advanced  choking  of  the  left  disc  could 
have  been  taken  to  favor  this  side.  The  visual  fields  on  rough  finger 
tests  showed  no  hemianopsia  so  that  without  the  perimeter  it  would  not 
have  been  possible  to  lateralize  the  process.  The  perimetric  defects 
which  were  disclosed  were  typical  of  a  low  right  temporal  lesion 
afifecting  the  ventral  bundle  of  the  radiation.  As  is  usual  the  eye  on 
the  side  of  the  lesion  showed  throughout  the  more  advanced  defect. 

This  peculiarity  of  an  unequal  progress  in  the  defect  on  the  two  sides 
is  still  better  shown  in  the  next  and  last  of  the  ten  cases  which  have 
been  selected  for  this  report.  The  diagnosis  was  most  obscure  until  the 
field  defects  began  to  appear. 


Fig.  Zi    (Case  9,   cont.). — Residual  of  vision  on  last  admission  four  years 
following  her  first  operation.     For  comparison  with  Figures  30,  31  and  2>2. 


Case  10  (P.  B.  B.  H.,  Surg.  No.  10671). — Brain  tumor  suspect.  Decom- 
pression. Tumor  localisation  made  probable  by  early  field  distortions.  Partial 
enucleation  of  meningeal  endothelioma  of  left  temporal  fossa. 

June  19,  1919:  Admission  of  Mrs.  Ruth  K.,  referred  by  Dr.  E.  P.  Morrow 
of  Canton,  Ohio,  with  the  complaint  of  headache,  vomiting  and  defective  vision. 

History. — One  year  before  entrance  received  a  blow  on  the  head  and  was 
temporarily  stunned.  Five  months  later  began  having  suboccipital  headaches, 
also  pain  over  the  left  eye.  Soon  the  eye  began  to  protrude  and  turn  inward. 
Other  complaints  were  transient  numbness  of  left  forehead,  and  pains  referred 
to  the  left  teeth.  Morning  nausea  and  vomiting  frequent  of  late.  Considerable 
dizziness  and  general  weakness.  Occasional  subjective  numbness  in  fingers  of 
right  hand. 

Neurological  Examination. — The  only  positive  findings  were  a  bilateral 
choked  disc;  slight  exophthalmos  of  the  left  eye;  left  abducens  palsy,  left  pupil 
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larger  than  right ;  shght  expressional  weakness  of  right  face.  A  presumptive 
diagnosis  of  tumor  involving  the  temporal  lobe  was  made,  possibly  an  endo- 
thelioma of  the  Gasserian  envelopes.  This  was  further  supported  by  the 
disclosure,  on  taking  her  fields,  of  a  notch  in  the  upper  nasal  quadrant  in  the 
left  eye   (Fig.  34). 
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Fig.  34  (Case  10). — Fields  on  admission  of  patient  who  was  a  left  temporal 
lobe  tumour-suspect. 


Fig.  35  (Case  10,  cont.). — Fields  two  weeks  after  negative  exploration, 
showing  advance  in  process.  Compare  Fig.  34.  On  July  16th  there  was  found 
a  slightly  more  marked  defect  in  the  fields. 

June  25,  1919 :  Operation. — Left  osteoplastic  flap.  Combined  exploration 
and  decompression.  The  brain  was  found  under  practically  normal  tension.  The 
ventricle  was  tapped  to  permit  of  a  good  view  under  the  temporal  lobe  in  the 
direction  of  the  fifth  nerve.  Negative  findings.  The  lobe  seemed  a  little  full 
but  an  exploratory  needle  introduced  in  twc  places  revealed  no  lesion.    Closure. 
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The  symptoms  remained  unaltered.  Occasional  periods  of  numbness  in  the 
fingers  of  the  right  hand  continued,  accompanied  sometimes  by  slight  para- 
phasia. On  July  7th  she  complained  for  the  first  time  of  sudden  gustatory 
sensations — like  peppermint.  On  this  date  the  fields  of  vision  showed  a  marked 
advance  in  the  defect  in  the  left  eye  and  a  homonymous  notch  in  the  right 
similar  to  that  first  seen  in  the  left  (Fig.  35). 


Fig.  36  (Case  10,  cont.). — Fields  three  weeks  after  operation,  showing  further 
advance  in  defect. 
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Fig.  37  (Case  10,  cont.). — Fields  one  month  after  negative  exploration,  show- 
ing continued  progress  in  the  defect,  chiefly  of  the  left  eye. 


On  July  16th  there  was  found  a  still  more  marked  defect  in  the  fields 
(Fig.  36).  The  choked  disc  had  largely  subsided  by  this  time  and  there  was 
practically  no  protrusion  of  the  decompression  area.  A  week  later,  July  23rd, 
this  peculiar  defect  was  still  more  advanced  (Fig  37)  and  here  it  remained 
stationary. 
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There  were  grave  doubts  as  to  what  course  to  pursue.  An  anteroposterior 
roentgen  ray  showed  some  absorption  of  the  sphenoidal  ridge  and  this  made 
it  seem  probable  that  our  original  diagnosis  had  after  all  been  correct  and  a 
tumor  situated  further  forward  than  anticipated  had  been  overlooked.  Her 
general  condition  had  improved  and  the  symptoms  except  for  the  advancing 
field  defect  appeared  to  be  stationary. 

Most  of  the  symptoms  were  so  inconspicuous  that  no  particular  stress  would 
have  been  laid  upon  them  had  it  not  been  for  the  perimetric  changes.  They 
were  in  summary : 

Subjective:     1.  Occasional  numbness  and  discomfort  of  the  left  teeth. 

2.  Occasional  momentary  tingling  of  the  fingers  of  the  right  hand  associated 
on  two  occasions  with  slight  aphasia. 

3.  Fleeting  gustatory  impressions. 

Objective:     1.  Slight  exophthalmos  of  the  left  eye. 

2.  Slight  choking  of  left  disc  more  than  right. 

3.  Upper  right  homonymous  field  defects. 

Aug.  11,  1919:  Operation  2.  Partial  Enucleation  of  a  Large  Endothelioma. 
— A  more  thorough  and  more  anterior  exploration  was  carried  out  at  this  time. 
The  margin  of  the  tumor  was  brought  into  view.  It  had  been  covered  and 
concealed  by  a  thin  shell  of  the  temporal  lobe.  Its  base  of  attachment  was 
obviously  at  the  sphenoidal  ridge.  The  large  growth  was  fragmented  in  removal 
and  in  the  attempt  to  complete  the  enucleation  there  was  bleeding  and  the 
remaining  fragment  had  to  be  left  in  position.  Even  so,  a  cavernous  sinus 
thrombosis  was  provoked  which  led  to  such  a  degree  of  proptosis  that  the 
eje,  owing  to  keratitis,  was  finally  enucleated  on  September  4th.  Normal  field 
outlines  were  regained  in  the  right  eye  by  the  time  of  her  discharge. 

One  cannot  be  sure  in  a  case  of  this  kind,  with  a  tumor  compressing 
the  lobe  and  a  tumor,  moreover,  which  arises  from  the  meninges  in  such 
a  situation  that  the  optic  tract  itself  may  possibly  have  been  pressed 
upon,  whether  the  field  distortion  was  actually  due  to  involvement  of 
the  temporal  loop.  It,  however,  is  more  than  likely  but  in  either  case 
the  diagnosis  of  a  temporal  lobe  lesion  was  chiefly  based  on  the 
advancing  quadrantal  defect.  For  the  purposes  of  this  paper  the  case 
is  important  for  the  reason  that  the  original  fields  of  June  23rd  represent 
the  earliest  stage  of  such  a  defect  that  has  been  recorded  in  the  series. 
To  make  a  diagnosis  of  temporal  lobe  tumor  largely  on  the  basis  of  a 
notch  in  the  upper  nasal  field  in  one  eye  would  seem  absurd  were  it 
not  for  the  accumulated  evidence  regarding  the  localizing  significance 
of  these  partial  defects  which  this  paper  is  intended  to  emphasize. 

TEMPORAL     LESIONS     OTHER     THAN     TUMOR 

Though  this  communication  deals  primarily  with  tumor  cases,  it  is 
not  to  be  forgotten  that  the  same  principles  hold  true  for  lesions  of 
other  sorts.  The  illustration  given  at  the  outset,  of  a  gunshot  wound 
of  the  temporal  lobe,  is  a  case  in  point,  and  in  all  probability  when  the 
war  material  has  been  fully  worked  up  important  contributions  to  our 
knowledge  of  temporal  lobe  symptomatology  will  be  forthcoming  even 
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though  the  urgency  of  mihtary  service  in  most  hospitals  for  the  recently 
wounded  may  have  precluded  such  details  as  the  use  of  the  perimeter 
demands. 

That  the  position  of  the  radiation  is  poorly  understood  even  when 
the  perimeter  has  been  used  and  hemianopsia  disclosed  is  evident 
enough,  and  in  the  minds  of  many  physicians  a  homonymous 
hemianopsia  indicates  an  occipital  lobe  lesion.  I  have  even  known  of 
an  occipital  exploration  for  a  shrapnel  ball  on  this  basis,  conducted 
under  the  direction  of  a  neurologist,  when,  as  subsequent  events  showed, 
the  missile  actually  was  in  the  temporal  lobe.  Probably  all  of  us  have 
made  similar  mistakes  in  tumor  cases  when  the  distractions  of  war  could 
not  be  offered  as  an  excuse. 
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Fig.  38. — Sharply  angulated  homonymous  field  defects  reaching  to  the  cen- 
tral point  following  fracture  of  base  of  skull,  with  contusion  by  contra  coup  of 
left  temporal  lobe. 

But  in  civil  life  there  are  other  sources  of  injury  to  the  temporal 
lobe  far  more  common  than  gunshot  or  stab  wounds  which  may  produce 
these  field  defects.  Fractures  of  the  base  of  the  skull  are  possibly  the 
most  frequent  source  for,  as  is  well  known,  they  are  prone  to  severely 
contuse  the  tips  of  the  temporal  lobes.  There  are  a  number  of  cases  of 
this  sort  in  our  records  in  which  the  perimeter  has  been  employed  with 
the  disclosure  of  sharply  cut  sector-shaped  defects  (Fig.  38).  And  I 
am  under  the  impression  that  these  traumatic  lesions  are  more  apt  to 
produce  defects  in  the  fields  characterized  by  sharp  angulations  than  are 
tumors  in  whose  presence  the  defects  are  ordinarily,  if  not  always, 
rounded  off.    I  have  twice  seen  such  defects  as  the  result  of  the  so-called 
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Fig.  39. — Incomplete  homonymous  hemianopsia  following  left  temporal  lobe 
lesion  following  a  blow  received  in  a  boxing  contest. 
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Fig.  40. — Right  upper  quadrantopsia  in  patient  with  left  temporal  lobe  abscess. 
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prize-fighter's  fracture  of  the  base  following  a  blow  on  the  jaw  trans- 
mitted through  the  condyle  (Fig.  39). 

Another  and  still  more  important  condition  producing  these  defects 
is  a  temporal  lobe  abscess.  Difilculty  is  often  experienced  in  differ- 
entiating between  a  possible  cerebellar  or  temporal  lobe  lesion  when 
patients  are  under  the  suspicion  of  having  an  abscess  secondary  to  an 
otitis  media.  The  perimeter,  under  these  circumstances,  may  give 
invaluable  information  (Fig.  40). 

THE     GENERAL     SYMPTOMOLOGY     OF     TEMPORAL     TUMORS 

It  is  but  a  scant  twenty  years  since  Byrom  Bramwell,  in  an  article 
on  the  localization  of  intracranial  tumors,"  made  the  statement  that 
tumors  of  the  temporosphenoidal  lobe  and  more  particularly  those  of 
the  right  side  were  of  all  tumors  the  most  difficult  to  diagnose  and  to 
locate,  because  these  regions  represented  the  most  silent  areas  of  the 
brain.  This  statement  by  an  eminent  neurologist  long  interested  in  the 
special  topic  of  brain  tumors  was  utilized  twelve  years  later  by  Foster 
Kennedy  to  introduce  his  article,  which  to  the  present  time  remains  per- 
haps the  most  important  single  contribution  (certainly  in  English)  to 
the  subject. ^°  After  referring  to  the  comparative  rarity  of  temporo- 
sphenoidal tumors  Kennedy  made  a  careful  symptomatic  analysis  of 
nine  verified  cases  from  the  records  of  the  National  Hospital  at  Queen 
Square.  In  conclusion  he  gave  what  he  considered  to  be  the  essential 
symptom  complex  of  these  tumors  for  both  right  and  left  lobes.  Com- 
mon to  a  tumor  of  either  lobe  were  (1)  convulsions  of  major  and  minor 
(uncinate)  type,  (2)  bilateral  choked  disc,  usually  more  marked  on  the 
side  of  the  lesion,  (3)  post-epileptic  transitory  disturbances  of  motion 
and  of  the  reflexes  which  later  become  persistent.  In  addition  to  these 
symptoms  alike  for  both  sides,  a  tumor  on  the  left  was  said  usually  to 
be  accompanied  by  some  degree  of  aphasia. 

It  is  evident  from  Kennedy's  report  that  he  was  dealing  with  tumors 
of  a  more  advanced  grade  than  most  of  those  which  I  have  used  as 
examples,  for  by  the  time  aphasia  occurs  in  left-sided  lesions  together 
with  weakness  in  the  opposite  face  and  marked  change  in  the  reflexes 
there  is,  in  my  opinion,  considerable  involvement  of  areas  beyond  the 
confines  of  the  temporal  lobe.  It  is,  however,  but  natural,  owing  to  the 
great  advances  in  neurological  surgery  during  the  past  decade,  that 
many  more  of  these  lesions  are  today  identified  and  at  a  much  earlier 
stage  than  at  the  time  of  his  paper.  Hence,  in  a  considerable  number 
of  our  verified  cases,  as  indicated  in  some  of  those  used  in  illustration 

9.  Brain  22:37,   1899. 

10.  Kennedy,  Foster:  The  Symptomatology  of  Temporosphenoidal  Tumors, 
Arch.  Int.  Med.  8:317-350,  1911. 
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(Cases  2  and  3,  for  example)  the  symptom  complex  pictured  by  Ken- 
nedy had  not  as  yet  appeared  and  the  localization  depended  largely 
upon  the  field  defects.  The  possibility  of  coexistent  field  defects  was 
in  Dr.  Kennedy's  mind,  but  he  dismissed  it  with  the  following  state- 
ment: 

"An  examination  of  the  pathological  findings  in  my  patients  suggests  the 
probability  of  hemianopsia  or  hemiachromatopsia  having  been  present  during 
life  owing  to  the  proximity  of  the  growth  to  the  optic  tract  and  radiations. 
In  all  cases  the  existence  of  hemianopic  defect  was  considered  and  negatived 
as  the  result  of  examination.  Five  patients  were  examined  perimetrically  for 
various  colours ;  the  sole  abnormality  discovered  was  the  concentric  contraction 
of  the  visual  field  so  often  associated  with  severe,  and  especially  with  protracted, 
papilloedema." 

This  quotation  is  given  for  the  purpose  of  laying  further  emphasis 
on  the  value  of  the  field  defects  in  question  in  the  early  diagnosis  of 
temporal  lobe  lesions  rather  than  with  any  intent  of  pointing  out  an 
oversight  of  my  distinguished  predecessor.^"* 

A  tabulation  of  the  symptoms  recorded  in  the  histories  of  the  59 
verified  temporal  lobe  tumors  in  my  series  has  been  prepared.  As  here- 
tofore stated,  in  only  6  of  the  39  cases  in  which  the  patient's  condition 
made  reliable  perimetry  possible  were  the  fields  normal  at  the  time  the 
tests  were  made.  These  were  with  two  exceptions  temporal  endothelio- 
mata  which  did  not  greatly  deform  the  lobe  and  which  in  the  absence 
of  choked  disc  probably  would  not  have  been  detected  at  all  had  it 
not  been  for  the  unilateral  exophthalmos  and  the  overlying  cranial 
hyperostosis,  the  usual  tell-tale  of  these  not  uncommon  tumors.  The 
exceptions  were  (1)  a  meningeal  angioma  and  (2)  a  glioma  in  which 
the  recorded  normality  of  the  fields  is  perhaps  subject  to  question.  The 
fact,  however,  that  field  defects  were  positive  findings  in  33  of  39  cases 
tested  indicates  that  the  perimeter,  as  a  diagnostic  aid  in  these  lesions, 
is  possibly  the  most  important  agent  of  all. 

Though  it  was  not  my  intent,  in  outlining  this  paper,  to  enter  into  a 
general  discussion  of  temporal  lobe  symptomatology',  the  table  which 
has  been  prepared  to  aid  in  this  study  brings  out  certain  things  in  rela- 
tion to  the  diagnosis  which  deserve  to  be  briefly  commented  upon. 

Generalised  Convulsions. — These  were  recorded  in  twenty  of  the 
fifty-nine  cases.  Usually  they  were  few  in  number.  A  single  convul- 
sion without  aura  or  sudden  loss  of  consciousness  possibly  unattended 
by   convulsion   had    been  the   inaugural    symptom   in   three    or    four 

10*.  While  this  paper  was  going  through  the  press  my  attention  was  called  to 
an  important  article,  "Die  Tumoren  des  Schlafenlappens,"  by  Albert  Knapp, 
in  the  Deutsche  Ztschr.  f.  d.  g.  Neurol,  u.  Psychiat.  42:226-289,  1918.  In 
this  elaborate  study  based  on  two  cases.  Dr.  Knapp  mentions  the  fact  that 
hemianopsia  has  been   described.     He  does   not   lay  any  great   stress   on   this. 
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instances.  A  few  of  the  patients  had  had  only  two  or  three  convulsions 
and  twelve  was  the  largest  recorded  number. 

The  So-Called  Uncinate  Seizures. — For  the  forty-five  years  since 
Hughlings  Jackson's  original  description  of  these  peculiar  disturbances 
they  have  held  the  ground  as  the  most  distinctive  and  characteristic  of 
all  symptoms  relating  to  the  environment  of  the  temporal  lobe.  This 
notable  contribution  to  cerebral  symptomatology,  entirely  consistent 
with  the  characteristics  of  its  discoverer,  was  based  on  knowledge 
gained  through  animal  experimentation  subsequently  transferred  to  the 
clinic  and  ultimately  confirmed  at  the  postmortem  table. 

In  the  fifty-nine  cases  of  this  series  attacks  often  described  as  petit 
mal  or  as  more  or  less  characteristic  "dreamy  states"  were  present  in 
twenty-four  cases.  In  only  fourteen  of  these  cases,  however,  were  there 
any  olfactory  or  gustatory  impressions  and  in  some  of  these  the  possible 
uncinate  character  (ff  the  attacks  was  not  particularly  definite  and 
appears- to  have  been  read  into  the  patient's  history  after  the  lesion  had 
been  verified  as  a  temporal  one  by  operation.  Nevertheless  when  these 
Jacksonian  seizures  do  occur  in  outspoken  fashion  they  are  unmistake- 
able  and  of  great  diagnostic  value,  but,  even  so,  speaking  for  the 
temporal  lobe  as  a  whole  they  are  far  less  common  than  are  the  field 
defects.  Indeed,  as  might  be  expected  of  a  lesion  involving  the  uncinate 
gyrus,  field  defects  were  present  with  but  one  exception  in  every  case 
having  presumed  uncinate  seizures  in  which  the  use  of  the  perimeter 
was  not  precluded  by  blindness  or  some  other  cause.  On  the  other 
hand,  field  defects  were  present  in  eighteen  cases  in  which  no  history 
suggestive  of  petit  mal  or  dreamy  states  could  be  secured.^^ 

Visual  Hallucinations. — Examples  of  these  states  have  been  given 
in  the  case  histories  (e.  g..  Case  6).  Considerably  to  my  surprise  these 
visual  pictures,  often  as  vivid  impressions,  are  recorded  in  thirteen  out 
of  the  fifty-nine  cases  in  the  series.  They  presumably  are  part  and 
parcel  of  the  uncinate  seizure,  for  in  only  three  of  the  thirteen  cases 
did  they  occur  unrelated  to  what  were  regarded  as  attacks  of  this  type. 
Hughlings  Jackson  with  Beevor  was  among  the  first  to  describe  this 
symptom  ^^  in  a  patient  who  had  the  impression  of  seeing  "a  little  black 
woman  engaged  in  cooking."  A  good  example  of  the  same  thing  is 
given  by  Kennedy  in  the  history  of  his  first  case.     These  projection 

11.  It  is  a  matter  of  surprise  to  me  that  Hughlings  Jackson  did  not  empha- 
size the  importance  of  the  perimeter  as  well  as  of  the  ophthalmoscope,  on 
which  he  laid  such  great  stress  in  his  writings  (Brain  38:391,  1915).  The 
latter  is  unquestionably  the  more  important  instrument  of  the  two  and  as  the 
profession  was  loath  to  adopt  it,  and  still  is  for  that  matter,  he  may  have 
felt  that  it  was  enough  to  urge  its  employment  without  forcing  the  perimeter  on 
a  reluctant  profession  at  the  same  time. 

12.  Brain  12:358,  1889-1890. 
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pictures  cannot  be  at  all  uncommon  and  whether  they  are  related  in 
any  way  to  the  olfactory  and  gustatory  discharges  of  the  typical 
uncinate  fit  or  are  merely  associated  with  some  pressure  implication  of 
the  visual  pathway  or  the  geniculate  body  I  am  at  a  loss  to  say.  Cer- 
tainly they  bear  some  relation  to  the  damaged  geniculo-calcarine  radia- 
tion, for  in  this  series  whenever  its  situation  has  been  mentioned  the 
hallucination  has  always  been  lateralized  by  the  patient  to  the  side 
opposite  that  occupied  by  the  lesion,  in  other  words,  in  the  defective 
fields. 

One  of  the  most  remarkable  examples  of  these  hallucinations  of 
which  I  have  record  occurred  in  one  of  the  patients  in  my  Baltimore 
series.  It  was  a  young  man  under  observation  for  a  long  period  who 
had  repeated  uncinate  attacks,  many  of  which  were  observed  and 
described  in  detail.  They  invariably  had  the  same  character  and  left  a 
vivid  and  disagreeable  recollection.  As  in  a  dream  he  saw,  always  to 
his  left  side,  his  father  and  some  other  men  in  an  unfamiliar  room 
engaged  in  a  game  of  cards  which  ultimately  led  to  an  altercation.  The 
scene  would  fade  and  leave  him  with  a  bad  taste  and  smell  of  something 
indescribably  horrid.  Objectively,  during  the  course  of  ordinary  con- 
versation, possibly  while  standing,  a  vague  look  would  come  over  his 
face,  he  would  turn  his  head  and  stare  to  the  left  and  shortly  after 
would  begin  to  make  smacking  and  tasting  movements  with  his  lips. 
This  was  followed  by  an  expression  of  disgust  and  the  attack  would  be 
over.  He  had  homonymous  upper  quadrantal  defect  produced  by  a 
temporal  lobe  glioma. 

One  would  naturally  expect  visual  hallucinations  to  be  a  feature 
of  occipital  rather  than  of  temporal  lobe  tumors,  but  the  former  are  far 
less  common  in  my  series  and  though  they  have  not  been  thoroughly 
studied  with  this  point  in  view,  it  is  my  impression  that  they  are  less 
prone  to  have  petit  mal  attacks  and  that  the  subjective  visual  phe- 
nomena, if  any,  are  more  Hkely  to  be  of  colors  and  lights  than  of  pic- 
tured scenes. ^^ 

13.  Though  I  have  not  fully  looked  up  the  general  subject  of  visual  hal- 
lucinations in  this  connection,  it  appears  to  me  that  those  who  have  obsefved 
these  states  in  association  with  homonymous  hemianopsia  have  taken  it  for 
granted,  without  any  real  justification,  that  the  lesion  necessarily  was  in  the 
occipital  lobe.  This  certainly  is  true  of  the  case  reported  by  Paul  Camus 
(L'Encephale  6:521-531.  Pt.  1,  1911)  and  also  of  some  of  the  other  cases  in 
the  literature  to  which  he  refers.  In  an  earlier  paper  by  Pick  (Am.  J.  M.  Sc. 
127:82-92,  1904)  there  is  a  good  example  of  what  I  would  take  to  be  a  left 
temporal  tumour  which  he  localizes,  however,  in  the  angular  gyrus.  All  that 
can  be  said  of  such  case  reports  is  that  without  a  postmortem  examination  or 
verification  of  the  situation  of  the  lesion  at  operation,  judging  from  the  cases 
in  this  series  one  at  least  is  not  justified  in  ascribing  too  much  to  the  occipi- 
tal lobe. 
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Auditory  Symptoms. — In  view  of  the  supposed  relation  of  the  tem- 
poral lobe  and  particularly  of  the  transverse  temporal  gyrus  to  audition 
and  the  speech  mechanism,  it  is  extraordinary  how  slight  and  incon- 
spicuous are  the  clinical  evidences  of  any  disturbance  in  this  sphere. 
Certainly  in  none  of  the  cases  in  this  series  has  there  been  anything 
suggestive  of  auditory  hallucinations  of  musical  sounds  or  imagined 
speech,  as  might  have  been  expected. 

Without  wishing  to  provoke  a  discussion  regarding  the  location  of 
the  centres  for  the  perception  of  speech,  it  has  always  been  a  matter 
difficult  for  me  to  understand  why  after  a  left  subtemporal  decompres- 
sion for  an  unlocalizable  tumor  no  disturbance  of  hearing  occurs  even 
though  the  lobe  may  bulge  markedly  through  the  defect.  On  the 
analogy  of  the  paralyses  which  are  known  to  result  from  the  protrusion 
of  cortex  through  a  defect  made  over  other  parts  of  the  brain,  one 
would  certainly  expect  some  disturbance  of  hearing  from  a  protrusion 
of  the- first  temporal  gyrus  if  this  covered  as  important  an  area  as  we 
have  been  led  to  believe. 

In  this  series  of  fifty-nine  cases  hearing  was  absolutely  unimpaired 
in  thirty-eight  of  the  patients.  In  eleven  cases  there  was  tinnitus, 
heard  in  one  or  both  ears  but  it  was  never  a  particularly  constant  or 
annoying  symptom  as  it  is  in  acoustic  tumors.  Slight  contralateral  deaf- 
ness was  recorded  in  five  cases,  slight  relative  deafness  on  the  side  of  the 
lesion  in  two  cases.  In  the  remaining  cases  the  tests  were  obscured  by 
an  old  otitis  media.  To  be  sure,  these  tests  were  made  merely  by  the 
voice,  the  watch  and  the  fork,  and  without  any  such  accuracy  of  mea- 
surement as  the  perimeter  gives  for  the  fields  of  vision,  but  certainly, 
were  contralateral  deafness  a  common  sequence  of  temporal  tumors, 
occasional  cases  with  pronounced  loss  of  hearing  would  be  encountered 
and  of  these  the  records  contain  no  example. 

So  far  as  aphasia  is  concerned  there  can  be  little  question  that,  when 
in  left-sided  cases  a  disturbance  of  speech  is  evident,  one  almost  invari- 
ably can  detect  some  evidence  at  the  same  time  of  right  facial  weakness 
which  indicates  that  the  pressure  effects  of  the  tumor  are  exerting 
themselves  on  areas  above  the  Sylvian  fissure.  I  am  a  little  in  doubt 
after  rereading  Dr.  Kennedy's  paper  whether  he  regards  the  aphasia 
sometimes  seen  with  left-sided  temporal  tumors  as  really  temporal  in 
origin.  To  my  thinking,  however  valuable  it  may  be  in  tumor  lateraliza- 
tion, aphasia  is  a  neighborhood  symptom  and  not  a  true  temporal  lobe 
phenomenon. 

The  Temporal  Versus  a  Cerebellar  Syndrome. — It  would  seem 
improbable  that  one  could  ever  be  misled  by  the  symptoms  of  a  temporal 
lobe  tumor  into  making  the  diagnosis  of  a  subtentorial  lesion.  This 
nevertheless    may    occur,    particularly    in    the    absence    of    uncinate 
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seizures  and  when  field  defects  either  are  wanting  or  the  perimeter 
can  not  be  used. 

In  fifteen  of  the  fifty-nine  cases  there  was  definite  nystagmus  and 
in  some  of  the  patients  it  was  a  marked  feature.  Dizziness  and  vertigo 
are  not  unusual  and  curiously  enough  primary  suboccipital  headaches 
have  been  fairly  common.  Then,  too,  in  a  few  cases  there  has  been 
definite  ataxia  and  marked  static  instability.  A  few  years  ago  one  of 
my  assistants,  who  had  been  devoting  himself  particularly  to  the  cere- 
bellar symptomatology  and  was  an  expert  in  the  interpretation  of 
Barany  tests,  was  led  to  make  a  suboccipital  exploration  in  a  patient 
who  did  not  survive,  and  autopsy  disclosed  a  temporal  lobe  tumor.  By 
a  sad  oversight  the  fields  of  vision  in  this  case  had  not  been  taken  for 
the  cerebellar  symptoms  were  supposed  to  be  sufficiently  definite  to 
make  this  unnecessary. 

It  is  not  at  all  infrequent  for  my  assistants  or  myself  to  make  a 
tentative  rating  of  a  patient  on  the  first  superficial  study  as  a  cerebellar 
suspect  and  to  have  this  presumptive  diagnosis  ruled  out  beyond  ques- 
tion as  soon  as  the  fields  have  been  taken.  The  chief  difficulties  arise 
when  the  patient  is  blind  or  uncooperative.  It  is  of  course  one  of  the 
traditions  of  neurosurgery  that  one  may  easily  mistake  a  frontal  for  a 
cerebellar  case  or  vice  versa.  This  is  well  brought  out  by  the  tables  of 
operations  given  in  Tooth's  studies  of  the  National  Hospital  series,  and 
I  have  twice  been  led  to  make  a  cerebral  exploration  for  tumors  as 
definitely  localizable  in  the  long  run  as  are  those  of  the  acoustic  nerve. 
Undoubtedly  one  must  also  bear  in  mind  the  possibility  of  confusing  a 
temporal  and  cerebellar  lesion,  and  it  is  safe  to  say  that  in  every  case  of 
any  obscurity  whatsoever  the  perimeter  should  be  employed.^* 

SUMMARY     AND     CONCLUSION 

1.  The  temporal  lobe  is  a  common  seat  of  cerebral  tumor  (fifty-nine 
cases  in  a  series  of  276  verified  supratentorial  tumors). 

14.  In  the  article  "Die  Tumoren  des  Schlafenlappens,"  by  Albert  Knapp  (loc. 
cit.)  emphasis  is  also  laid  on  the  difficult}^  of  diagnosis  between  a  temporal 
lobe  and  a  cerebellar  lesion.  In  his  summary  he  says :  "In  the  third  place,  of 
especial  importance  are  the  disturbances  of  equilibrium  which  are  likely  to  be 
chiefly  confused  with  cerebellar  symptoms  and  can  be  described  as  a  pseudo- 
cerebellar  temporal  lobe  ataxia. 

Less  often  there  are  other  symptoms  which  are  characteristic  of  affections 
of  the  posterior  fossa,  such  as  pain  and  stiffness  in  the  neck,  grinding  of  the 
teeth,  corneal  areflexa,  nystagmus,  and  abducens  palsy."  He  further  adds  that 
if  these  three  things — oculomotor  palsy,  pressure  against  the  cerebral  peduncle, 
and  incoordination,  are  present,  the  diagnosis  of  a  temporal  lobe  tumor  is 
assured.  He  evidently  regards  these  three  things  as  the  essential  feature  of 
temporal  tumors  and  the  other  symptoms  of  secondary  importance,  even  dis- 
turbances of  taste  and  smell. 
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2.  In,  the  fifty-nine  verified  temporal  lobe  tumors,  perimetry,  owing 
to  the  advanced  stage  of  the  process,  was  ])recluded  in  twenty  cases,  but 
of  the  remaining  thirty-nine,  homonymous  field  defects  indicating 
involvement  of  the  temporal  loop  of  the  optic  radiation  were  present  in 
thirty-three  instances. 

3.  Heretofore  the  most  important  symptom  for  temporal  lobe  local- 
ization has  been  the  occurrence  of  the  so-called  uncinate  fits,  but  in  this 
series,  even  including  as  such  all  attacks  of  petit  mal  without  gustatory 
impression,  they  have  been  recorded  in  only  twenty-four  cases. 

4.  Visual  hallucinations  have  been  a  frequent  symptom  of  the  tem- 
poral tumors  in  this  series  (thirteen  out  of  the  fifty-nine  cases). 

5.  Auditory  phenomena  as  recorded  in  this  series  are  conspicuous 
by  their  absence.  In  only  a  few  cases  has  there  been  tinnitus  and  rarely 
some  lowering  of  sound  perception. 

6.  The  chief  errors  of  diagnosis  arise  (1)  when,  with  a  total 
median-  hemianopsia,  the  occipital  lobe  is  considered  to  be  the  tumor 
seat,  (2)  in  the  absence  of  demonstrable  field  defects,  when  symptoms 
supposedly  of  cerebellar  origin  are  to  the  fore. 

Hence  it  is  fair  to  conclude  that  perimetry  gives  us  information  of 
paramount  diagnostic  value,  particularly  in  the  early  recognition  of 
temporal  lobe  tumors,  the  partial  field  defects  short  of  hemianqpsia 
being  especially  characteristic  of  involvement  of  the  optic  radiation  in 
this  region. 

DISCUSSION 

Dr.  Foster  Kennedy,  of  New  York,  said  that  about  ten  years  ago,  Dr. 
Gushing  invited  him  to  Johns  Hopkins  to  discuss  a  series  of  temporal  tumors 
which  he  had  studied  rather  carefully.  In  none  of  that  series  had  he  found 
defect  in  the  visual  fields,  of  which  Dr.  Meyer  had  spoken.  He  did  not  know 
then  of  the  existence  of  "Meyer's  loop"  and  had  made  careful  perimetric 
tracing  in  only  five  cases.  After  Dr.  Meyer  had  pointed  out  his  deficiency, 
he  had  been  able  in  New  York  to  verify  the  discoveries  of  Dr.  Gushing  and 
believed  that  was  a  valuable  procedure  in  the  diagnosis  of  temporal  growths. 
Having  asked  permission  to  revert  to  a  previous  discussion  germane  to  this 
paper,  Dr.  Kennedy  spoke  of  Dr.  Cushing's  inability  to  find  hearing  defect 
in  cases  of  temporal  lobe  tumors.  This  had  also  been  the  experience  of  the 
speaker,  and  its  explanation  lay  in  the  bifurcation  of  the  auditory  fibers  unit- 
ing each  auditory  nerve  to  both  hemispheres.  He  was  surprised  that  Dr. 
Gushing  had  not  been  prepared  to  find  subjective  visual  phenomena  in  cases  of 
temporal  tumor,  as  it  had  long  been  known  that  this  is  the  one  brain  area, 
disease  of  which  can  cause  complexly  constructed  visual  hallucinations. 
Hughlings  Jackson  long  ago  pointed  out  this  phenomenon.  In  his  cases  the 
spectres  were  constant  for  each  individual,  and  the  same  had  been  true  in  the 
speaker's  experience. 

Dr.  Kennedy  thought  it  of  value  to  speculate  on  why  hallucinations  of  such 
extraordinary  complexity  should  occur  through  irritation  of  this  one  area  only. 
Irritation  of  the  occipital  lobes  produces  subjective  visual  phenomena,  but  of 
a  very  crude  gross  character.    From  occipital  lobe  lesions  one  obtains  colorful. 
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spectroscopic  appearances,  but  from  irritation  of  the  temporosphenoidal  lobes 
are  produced  hallucinations  of  persons  and  scenes — a  kind  of  mirage.  These 
are  almost  always  constant  for  each  patient.  He  had  asked  his  biologic 
friends  if  it  could  be  possible  that  an  area  of  the  brain  like  the  hippocampal 
lobes  which  in  the  lower  vertebrates  through  their  acute  sense  of  smell,  per- 
forms some  intellectual  functions,  could  carry  out  at  the  earliest  period  of 
human  life  time  primitive  psychical  functions  and  act  as  a  store  house  of 
infantile  memory.  This  hj'pothesis  was  based  on  the  fact  that  each  individual 
in  his  development  from  embryonic  to  adult  life  passed  through  successive 
stages  analogous  to  those  through  which  had  passed  the  race.  According  to 
this  idea  memory  pictures  might  be  laid  down  in  a  very  early  period  of  life 
in  the  temporosphenoidal  lobes  and  in  a  later  period  a  more  highly  placed 
mechanism  perhaps  in  the  frontal  areas  might  be  put  to  the  same  purpose. 
These  early  memories  would  pass  into  subconsciousness  and  only  be  occasionally 
facilitated  to  consciousness  and  in  the  presence  of  gross  irritation  of  this 
area.  Such  incoordinated  resuscitations  of  memory  pictures  of  a  long  past  and 
forgotten  time  of  life  may  account  for  the  phenomenon  of  the  "deja  bu" — that 
odd  sense  of  having  lived  through  similar  experiences  which  has  come  often 
to  everyone,  references  to  which  are  scattered  throughout  our  literature  and 
which  to  some  are  an  intimation  of  an  immortality  in  the  past  as  well  as  in 
the  future. 

Dr.  La  Salle  Archambault  of  Albany  said  that  to  the  men  who  had  devoted 
considerable  time  to  the  study  of  anatomy,  Dr.  Cushing's  splendid  communi- 
cation was  a  source  of  comfort  and  gratification.  It  meant  that  some  of  the 
conclusions  reached  by  the  anatomist,  which  only  too  frequently  were  regarded 
as  having  a  purely  academic  interest,  had  eventually  been  substantiated  by 
critical  neurosurgical  observation  and  thereby  acquired  actual  significance  in 
the  practical  interpretation  of   important  clinical   problems. 

Dr.  Cushing's  detection  of  quadrantal  defects  in  the  visual  fields  in  cases 
of  temporal  lobe  tumors  was  a  reward  for  the  anatomist  and  an  inspiration 
to  continue  with  renewed  fervor  the  painstaking  labor  of  laboratory  research. 

From  his  own  studies  of  the  intracerebral  visual  paths,  Dr.  Archambault 
was  led  to  believe  that  the  fibers  of  the  geniculo-calcarine  tract  engaged  in  the 
ventral  detour  around  the  anterior  portion  of  the  temporal  sphenoidal  horn 
were  mainly  those  fibers  derived  from  the  antero-inferior  portion  or  segment 
of  the  geniculate  body.  Under  these  circumstances  one  expected  an  upper 
quadrantal  defect  to  be  especially  characteristic  of  anterior  temporal  lobe 
tumors,  whether  this  tumor  was  located  near  the  superior  or  the  inferior 
aspect  of  the  temporal  lobe.  It  seemed  very  evident  from  the  charts  and 
diagrams,  that  this  was  more   frequently  the  case. 

The  speaker  was  glad  that  Dr.  Gushing  had  questioned  the  propriety  of 
designating  the  ventral  detour  by  the  term  "Meyer's  loop."  While  it  was 
acknowledged  that  we  were  profoundly  indebted  to  Dr.  Adolf  Meyer  for  his 
many  valuable  and  illuminating  contributions  to  the  anatomy  of  the  cerebral 
tracts  and  more  particularly  perhaps  to  the  geniculo-calcarine  tract,  it  was 
only  fair  to  call  attention  to  the  fact  that  the  geniculo-calcarine  tract  as  such, 
including  its  ventral  detour  was  originally  described  by  early  investigators, 
notably  by  Niessl,  von  Mayendorf  and  by  Archambault.  This  criticism  was  not 
intended  as  a  suggestion  that  the  name  of  some  other  individual  be  substituted. 
It  was  preferable  to  abandon  all  such  nondescriptive  terminology  and  to  call 
this  loop  the  ventrosphenoidal  loop. 
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Dr.  Charles  A.  Elsberg  of  New  York  said  that  he  had  recently  operated 
on  a  patient  of  Dr.  Tihiey's,  who  had  signs  referable  to  the  left  temporal  lobe. 
In  this  patient  there  was  evidence  of  a  disturbance  in  the  visual  fields :  while 
for  form  there  was  complete  homonymous  hemianopsia,  he  failed  to  recognize 
the  movement  of  a  finger  or  an  object  in  the  right  lower  quadrant  of  each 
visual  field.     The  patient  had  a  temporal  lobe  tumor. 

The  so-called  "Meyer's  loop"  corresponds  roughly  to  what  Henschen  called 
the  inferior  longitudinal  fasciculus,  which  runs  around  the  posterior  and  inferior 
horn  of  the  lateral  ventricle. 

Unfortunately,  it  is  not  known  what  course  the  central  fibers  take.  In 
several  patients  with  temporal  lobe  tumors  there  have  been  large  scotomas 
and  more  attention  ought  to  be  paid  to  enlargements  of  the  blind  spot.  Special 
attention  was  recently  called  to  this  by  Dr.  de  Schweinitz  of  Philadelphia. 

Dr.  William  G.  Spiller,  of  Philadelphia,  said  that  Dr.  Frazier  and  he  had 
been  considering  the  lesions  of  the  pituitary  body  in  regard  to  the  visual  fields, 
and  he  would  be  pleased  if  Dr.  Gushing  would  emphasize  the  differences  in 
the  fields  of  vision  of  pituitary  and  temporal  lobe  lesions  independent  of 
other  findings  indicating  the  location  of  the  lesion,  as  Dr.  Gushing  had  stated 
the  cutting  of  the  visual  fields  might  be  the  only  localizing  sign  of  tumor. 

Dr.  Gushing  had  said  in  the  presentation  of  one  of  his  cases  that  the  preser- 
vation of  the  fixation  point  was  a  proof  that  the  tumor  could  not  be  at  the 
chiasm.     Dr.  Spiller  asked  for  an  explanation  of  this  statement. 

Visual  hallucinations  mentioned  by  Dr.  Gushing  had  interested  Dr.  Spiller 
for  a  long  time  as  a  localizing  sign  of  a  lesion.  Some  years  ago  he  diagnosed 
a  tumor  of  one  occipital  lobe,  partly  from  the  visual  hallucinations,  and  the 
tumor  was  not  on  the  side  on  which  it  was  supposed  to  be.  He  had  doubted 
whether  visual  hallucinations  from  irritation  of  the  visual  paths  were  always 
in  the  blind  fields. 

Dr.  Wells  P.  Eagleton,  of  Newark,  said  that  early  in  his  experience  he 
had  felt  the  need  of  further  neurological  and  surgical  knowledge  and  had  gone 
to  Dr.  Gushing  to  obtain  the  proper  technic.  From  him  he  had  learned  the 
importance  of  the  perimetric  examination  in  diagnosing  tumors  of  the  temporo- 
sphenoidal  lobe.  He  stated  that  all  the  findings  of  tumor  manifestations  given 
in  Dr.  Gushing's  paper  were  present  without  exception  in  all  abscess  cases. 
They  were  often  overlooked  because  of  the  lack  of  a  proper  examination. 

Dr.  Adolf  Meyer,  of  Baltimore,  felt  that  it  was  a  very  interesting  fact  that 
we  dealt  with  a  condition  evidently  influenced  greatly  by  the  propinquity  of 
the  uncinate  region,  influence  on  which  is  known  to  produce  more  or  less 
dreamy  states,  and  it  is  known  that  any  tendency  to  dreamy  states  is  the  most 
fertile  opportunity  for  the  formation  of  hallucinations.  He  believed  that  the 
more  diffused  irritation  of  the  optic  path  is  more  likely  to  give  constructive 
and  pictorial  hallucinations  than  something  irritating  more  local. 

Dr.  Morton  Prince,  of  Boston,  said  that  he  thought  Dr.  Kennedy  had  struck 
the  right  note.  It  was  a  question  of  interpretation.  While  it  is  true  that 
hallucinations  may  be  due  to  cerebral  or  cortical  irritation  it  did  not  follow 
at  all  that  the  hallucination  itself  is  correlated  with  any  focal  region  of  the 
brain.  Dr.  Kennedy  had  struck  the  right  note  when  he  said  that  it  was  as 
with  dreams — that  the  irritation  or  stimulus,  or  whatever  it  may  be,  calls  up 
previous  memories,  fixed  memories  of  life,  which  functioning  produce  the  hal- 
lucination. Dr.  Prince  said  he  put  that  remark  in  as  a  sort  of  caveat,  which 
he  would  later  explain  in  a  paper  which  would  be  presented. 
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Dr.  Harvey  Gushing  said  that  he  was  unconsciously  led  aside  and  evi- 
dently the  Society  had  been  led  aside  into  the  discussion  of  things  which  were 
of  only  secondary  consideration. 

The  essential  point  was  that  in  the  geniculo-calcarine  pathway  (and  that  was 
what  Dr.  Meyer  definitely  called  attention  to)  the  fibers  pursue  a  definite  course 
throughout  the  pathway,  and  that  course,  curiously  enough,  is  the  same  as  the 
one  pursued  in  the  optic  nerves  and  chiasm  and  tract.  Hence,  in  spite  of  a  relay 
the  dorsal  fibers  remain  dorsal,  the  ventral,  ventral,  all  the  way  from  retina 
to  cortex. 

In  spite  of  the  fact  that  there  may  be  a  bilateral  auditory  representation, 
it  nevertheless  seemed  to  Dr.  Gushing  very  extraordinary  that  there  should  not 
be  some  disturbance  of  hearing,  if  the  transverse  temporal  gyrus  is  as  impor- 
tant a  structure  as  is  generally  assumed.  He  pointed  out  in  discussing  these 
cases  that  even  though  the  visual  pathway  bifurcates  at  the  chiasm,  neverthe- 
less in  the  eye  on  the  side  of  the  lesion  the  defect  in  the  fields  may  be  con- 
siderably in  advance  of  that  in  the  other  eye,  and  he  saw  no  reason  why  it 
should  not  be  expected  to  have  some  comparable  auditory  disturbance  from 
a  temporal  lesion.  If  there  is,  it  is  less  easy  to  determine.  But  such  symptoms 
as  one  might  detect  on  the  part  of  the  eighth  pair  appear  to  be  related  to  the 
vestibular  rather  than  to  the  auditory  mechanism. 

In  relation  to  Dr.  T.  H.  Weisenburg's  paper,  "Equilibration  and  the 
Vestibular  Apparatus."  Dr.  Gushing  spoke  of  the  fact  that  these  temporal  cases 
often  showed  certain  vertigonous  symptoms  which  suggested  a  cerebellar  rather 
than  a  temporal  localization. 

Dr.  Gushing  said  that  he  did  not  know  that  visual  hallucinations  were 
chiefly  ascribed  to  the  temporal  lobe.  It  was  not  until  he  went  over  and  tabu- 
lated the  case  histories  very  carefully,  that  he  noticed  their  particularly  com- 
mon occurrence  in  temporal  lesions. 

In  answer  to  Dr.  Elsberg,  he  did  not  see  what  enlargement  of  the  blind 
spot  could  have  to  do  with  the  localization  of  temporal  lobe  lesions.  He  thought 
it  was  merely  an  evidence  of  general  pressure,  and  consequently  had  no  local- 
izing value. 

Dr.  Spiller  had  referred  to  the  pituitary  bod}'.  He  did  not  believe  there  was 
any  great  difficulty,  in  the  ordinary  case,  of  distinguishing  between  the  quad- 
rantal  defects  produced  by  pressure  against  the  chiasm  and  those  due  to  tem- 
poral lesions,  because  the  latter  are  usually  accompanied  with  some  degree  of 
choked  disk,  and  in  the  former  choked  disk  is  excessively  rare.  He  had  only 
seen  three  cases  in  a  long  series  in  which  there  was  real  difficult}'  in  distinguish- 
ing them. 

Another  subject  which  had  been  touched  upon  concerned  the  macular  bundle. 
Perhaps  the  subject  should  not  have  been  mentioned  and  Dr.  Gushing  said  that 
he  did  not  feel  justified  in  stating  definitely  that  in  lesions  of  the  temporal 
lobe,  affecting  the  visual  pathway,  the  macula  is  more  apt  to  be  spared  than 
in  chiasmal  lesions,  but  nevertheless  he  thought  that  it  is  generally  the  case. 

Dr.  Eagleton's  reference  to  the  field  defects  seen  with  an  abscess  in  the 
temporal  lobe  was  of  course  true.  Dr.  Gushing  did  not  touch  upon  abscess 
nor  upon  traumatic  lesions  in  his  presentation,  though  his  manuscript  con- 
tained a  few  examples.  He  was  surprised  that  the  studies  of  the  war  material 
had  not  brought  out  this  matter  very  definitely.  He  had  a  brief  note  in  his 
paper  regarding  abscesses  and  traumatic  lesions,  but  the  paper  as  presented  before 
the  American   Neurological   Association   dealt   entirely   with   tumor  cases. 
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